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THE GYROSCOPE. tor, of which the wheel formed a part. In thatin-|ment. In one respect, however, the electrical gyro- 

BY GEORGE M. HOPKINS strument, the wheel maintained its elevated position | scope shows its superiority. When its gyratory mo- 

No attempt will here be made to explain the action| for alonger time than the ordinary gyroscope ; but|tion around the vertical axis was maintained at a 
of the gyroscope, the object of the present article|it was found impossible to apply sufficient power to/ uniform rate, by the application of a very slight 
being merely to describe a few modifications of the| preserve a uniform velocity. The gyration of the|foree, it would not descend, but would preserve its 





instrument, and to mention peculiarities noticed in| wheel about the vertical axis acted effectively in re-| plane of gyration indetinitely. The amount of force 
the performance of some of these modified forms. tarding its rotation about its own axis, so that the| so applied was insufficient to accelerate the gyratory 

Some years since, the writer described, in these} wheel descended in a spiral course; and the electric} motion. Probably it was not more than enough to 
columns, a gyroscope in which the rotation of the} gyroscope, so far as its normal actions were concerned, | compensate for the friction of the vertical pivot. 
gyroscopic wheel was maintained by an electric mo-'did not differ materially from the ordinary instru- (Continued on page 340.) 
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GYROSCOPE WITH FRICTION DRIVING GEAR. 
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PNEUMATIC GYROSCOPE, 
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THE DYNAMITE CRUISER. 

The report that the contract had been let for build- 
ing a cruiser specially designed and fitted for arm- 
| ament with Lieut. Zalinski’s dynamite throwing gun 
| has been contradicted as premature ; but it is admitted 
| that such a cruiser is to be built upon plans practically 
| identical with those stated in the above mentioned re- 
| port, namely, length 230 ft., beam 26 ft., draught 74 
ft., estimated horse power 3,200, highest speed 20 knots, 
Under the supposition that this speed of 20 knots was 
iutended to be a sustained speed, several critics have 
privately expressed their belief that no such vessel 
could be constructed ; for they say that, inasmuch as 
the great 8,000 ton steamers are barely able to rake 18 
| to 19 knots in crossing the Atlantic, with a developed 
12,500 horse power, a sinall steamer, such as is above 
outlined, cannot be given the machinery to make 20 

knots. 
There is a certain axiomatic character to these criti- 
but the critics probably make a serious mistake 


cists ; 
in assuming that the speed of 20 knots is to be the 
craft's capacity for any great length of time. If she 
| had a normal speed of fifteen or sixteen knots, which 
could be driven up by forced draught for even an hour 
20 knots, she would fulfill all the conditions 
to For, under the lower rate of 
speed, she could overhaul almost any cruising fleet, 
even any single cruiser, when making an ordinary ser- 
vice passage from one port to another. Then, not 
| until the two craft were so close to each other as to 
each other as enemies would the 20 knot 
It is not likely that a combat 
a light unarmored cruiser 
could last long. Either the latter would soon plant 
a dynamite shell or two in her heavy antagonist and 
finish her, or else she would be sunk by the iron- 
clad’s heavy fire. 

As regards the battery to be given to the dynamite 
gun cruiser, it is natural that so untried an experiment 
| should produce a good deal of divergence of opinion. 
In its favor it is said that the acknowledged success of 
the gun on shore can undoubtedly be repeated at sea. 
Its accuracy, lightness, and inexpensiveness, 
with the terrific effect of its projectile charged with 
dynamite, are all cited as advantages which makesuch 
a gun especially desirable for a nation like ours, which 
does not wish to spend large sums on heavy ironclads 
expensive guns. Assuming, therefore, that 
cruiser can be built, having high normal speed and the 
capability of increase for short periods to a unique 
that she can carry all the air compressing ma- 
for her dynamite guns, without depriv- 
ing her of coal carrying capacity ; that she can work 
her guns as effectively at sea as they have been worked 
on land ; that the long tubes will not be so affected by 
the constant tremor and vibration of a screw steamer 
at sea as to be thrown out of lineor ‘‘ buckled” 
suming these things, there is good reason to expect 
good results from this cruiser when built. 


or less to 
| necessary success. 


or 


| recognize 
; speed be called for. 


between an ironclad and 


coupled 


and a 


speed ; 


chinery, ete., 


—AS- 


right ; that the conditions in the proposed experimental 
cruiser are not at all likely to be the same as they 
would be in a war ship intended for service cruising. 
In the first place, there is certainly an awkward uncer- 
tainty as to the position the two guns will occupy. It 
is evide “nt that as each gun cannot be less than 60 ft. 
length (possibly even 80 ft. nay be requisite), the 
guns cannot be mounted in broadside on a craft having 
only 26 ft. as her greatest bean, Thence it follows that 
only a certain fore and aft style of mounting can be 
used, and that the guns ean be fixed oniy in a limited 
are on each side of the bow and stern. 
points on each side of the keel farward and aft, each 
gun would cover eight points only, leaving sixteen 
points in which the vessel could not fire at an enemy 
atall. Clearly such a limitation of her fighting powers 
would detract seriously from her efficiency, it 
ought not, to be permitted if it ean be avoided. 
There is one experiment that has not vet apparently 
occurred to the constructor of the so-called dynamite 





Granting four 


and 


gun, or at least nothing has been done about it prac- 
tically. If avery high elevation were given to jt—say 


even 60 —the projectiles, instead of striking at a low 
angle, would fall perhaps a little more nearly vertical 
than they went up, and would strike the enemy's decks 
instead of the broadside plating. 
decks are always more vulnerable than the broadside, 
the effect of the dynamite shell exploding thereon 
would be more damaging to the ship struck than it 


Inasmuch as the 


would be if the shell exploded against the broadside. 
| Such an unusual elevation would permit the guns to 
be fired even from the broadside of a narrow craft like 
the proposed cruiser, while they could equally be fired 
at low elevations from the bow and Of 
such a use of the guns would be practicable only at 


stern, course 


such close quarters as to expose the craft to machine 
gun fire, and the game might not be worth the candle: 
but it would seem to be nearly the only way of utiliz 
ing these exceptionally 
beam. In narrow 
like the Narrows, this method of using the dynamite 
| guns might be very effective. They could be sunk deep 
in the ground and protected by earthworks, so that the 


long guns in ships of narrow 
defended 


channels on each side, 


But it is urged that the experiment is not beginning | 





guns and crews working them would be absolutely safe 
against the fire of a hostile fleet, while at the same 
time they could rain down shells upon the channel. 
Extremely accurate shooting could be secured with the 
compressed air guns, the effect of the wind being the 
only element of uncertainty ; and twenty-five or thirty 
of these inexpensive guns, properly placed, ought to b 
sufficient to close any narrow channel against a hostile 
fleet. 

The government may have adopted plans which will 
make the experiments on board this proposed cruiser 
conclusive ; and while it seems at present as though 
she would be far from determining satisfactorily the 
practicability of using the dynamite-throwing gun at 
sea, it is well, in view of the importance of the issues 
at stake, to have the trial made. 

—> + 6 +e - 
TORPEDOES VS. RAMS. 

The United States ship Tennessee, the largest in the 
service, and at present the flagship of the North At 
lantic squadron, met with a mishap at the Brooklyn 
Navy Yard on the 14th inst. A steam cutter of sinall 
dimensions bumped against her port bow and opened 
a hole nearly three feet long. Itis thirty years since the 
Tennessee was launched. While she isone of the most 
comfortable vessels afloat, it is said she has long cut 
grown her usefulness for war. 

The ease with which the hull of our best war ship 
may be penetrated presents a striking contrast to that 
of some of the old iron hulks of the British navy. For 
example, they lately tried at Portsmouth an experi 
ment to see how biga hole they could knock in the 
hull of the ironclad Resolute by exploding a first-class 
torpedo under her bottom. 

A 16 in. Whitehead, charged with 93 pounds of gun 
cotton, was lashed to a boom and laid in contact with 
the port side, amidships. It was about 8 ft. under the 
surface, and close to the bilge keel. The conditions 
were entirely in favor of the torpedo, and it was ex 
pected that the destruction of the vessel would be both 
sudden and complete. The result, however, fell very 
far short of the anticipation. Theship was slightly in- 
clined by the force of the explosion, and then listed a 
little in the opposite direction. Beyond this and the 
upheaval of the water, there was nothing to be seen by 
the spectators. Investigation showed that the bilge 
keel had been shaken off to the extent of 30 ft., and the 
plating below much indented. Between the bilge keel 
and the armor belt the skin plating was forced in be 
tween the frames, and three or four strakes had parted 
in the middle for a length of 8 ft. ; some of the butts 
so that gashes 2 in. or 3 in. wide ap 
peared at the junction. Internally, skylights were 
broken and the coal blown about, but only one 
partment was penetrated. The exact amount of dam- 
age cannot yet be determined, but it is evident that 
the ship was not disabled, and could fight her guns 
perfectly well. 


had been opened, 


com 


an el 

WORK AND HABITS. 

If the Knights of Labor can infuse in the mass of 
the organization the same ideas of personal habits 
as are voluntarily acted on by the managers, they will 
much to improve the status of workingmen, 
whether mechanies. There already has 
been much improvement in this respect, 


do 
laborers or 
the change 
being attributable to more intelligent estimates of the 
value of good habits than those which prevailed a 
generation ago. It was considered not unusual for a 
first-class workman to have his periodical sprees, and 
to be a free liver in the coarser meaning of the term ; 
the union of 
for competence to do a good job appeared to be na 
tural and expected. ‘* Blue Mondays” 
the best workmen not putting in an appearance until 


get 


indeed, loose habits and the reputation 


were common, 


Tuesday, requiring a day to over the weekly 


debauch. Such men appeared to consider that their 
skillas mechanics entitled them to a license that was 
injurious to themselves and harmful to the employer's 
interests. 

But the employers tire of these practices, and the 
dissipated workman cannot so readily assume on his 
skill as an the old 
of the union of drunkenness and duty, of immorality 
and ability, of high pay and low habits, 
One of the mostcompetent and efficient foundry fore 


excuse for his bad habits; notion 


is exploded 


men the writer ever knew lost his place in the es 
tablishment where he managed nearly fifty men, and 


his caste in the community, by his persistent practice of 
intemperate drinking. 
his dismissal: ‘“* I hardly know how to fill his place. 
There are not half a dozen men the 
are his equals in the mixing of irons, the 
of sand, and the general 
I never lost a casting under him of the 
dollars. But I 
I paid for his coolness, 


Said the manager, shortly after 
in country who 
tempering 
earefulness of management 
value of ten 
week, and 
his full 
total 


that 


needed hiin six days in the 


his judgment, and 
I do not require my men to become 
abstainers, although might benefit 
method; but I do want their intelligent work.” 

It may bea that employs unreliable skill 
and presumptive will apply a 
remedy as soon as they The workman may be 


capacity. 
some by 
necessity 
talent, but employers 


can. 
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certain that personal good character and personal 
good habits are compatible with steadiness in work 
and skill in handling tools. There is no proper show 
of independence in working five days and loafing two 
days because the man is a first-class mechanic, and 
can assume on that fact and the forbearance of his 
employer. One of the best, as well as one of the 
largest, establishments for building machinery in 
this country has its own temperance organization in 
the shape of a mutual improvement society, and the 
proprietors justly boast that they have the best person 
nel of any shop of an equal number of hands. There 
are no ‘blue Mondays” in this establishment 
~-+or+e 
Ex-President Chester A. Arthur, 

Chester Alan Arthur, the 21st President of the United 
States, died in New York city, Nov. 18, aged 56 years. 
Called to the Presidency by the assassination of Gar 
field, he bore himself through all the lingering days of 
Garfield’s helplessness in a manner which had as inuch 
of wisdom as of dignity, and gave assurance to the 
country that allayed excitement and quieted appre 
hension at a time when men’s minds were in a state of 
great tension. His subsequent career of three and a 
half years in the Presidential chair constitutes such 
People felt that 
the government under his administration was in safe 


recent history as to be familiar to all. 


hands, and its conduct in general was such as gave 
satisfaction to men of all parties, 

Of Mr. Arthur personally it is to be said, first of all, 
that he was always the cultivated gentleman. He was 
graduated from Union College at an early age, having 
to teach school winters during the latter part of his 
college life, and while commencing the study of law, 
to assist in paying his own expenses. He was alwaysa 
diligent student, and cameof a family of marked intel 
lectual capacity, but he was courteous, affable, and 
winning in manner, almost by nature; and in all that 
he did his gentle breeding was as evident as were the 
breadth of his culture and the thoroughness of his 
equipment when he was suddenly called upon, by a 
strange decree of fate, to fill the highest office possible 
for an American citizen. 

- swe - 
The Welsbach System of Gas Lighting by Incan- 
descence. 

This system, which is the invention of Dr. Carl Auer 
von Welsbach, of Vienna, consists in impregnating 
fabries of cotton or other substances, made into the 
form of a cylindrical hood or mantle, with a compound 
liquid composed of solutions of zirconia and oxides of 
lanthenum (or with solutions of zirconia with oxides of 
lanthenum and yttrium), which mantle, under the in 
fluence of a gas flame, is converted into a highly refrac- 
tory material capable of withstanding for long periods 
without change the highest temperatures which can 
be obtained from the most efficient form of atmospheric 
burners, and which, under the influence of such tem- 
peratures, glows with a brilliant incandescence, very 
white, and perfectly steady, and which, moreover, re- 
tains its woven or reticulated character ; the organic 
volatile and carbonaceous matters being entirely burnt 
out, and replaced by an incombustible and highly re 
fractory residual skeleton, which becomes by its bril 
liant incandescence the source of light in the burner 
The light emitted is, at a distance, hardly distinguish 
able from a twenty candle incandescence electric lamp, 
and by a modification of the composition of the im 
pregnating liquid, a yellower light is obtained, resem 
bling that of the best gas lights, but much more bril- 
liant, and with a saving of gas of from 50 to 75jper cent 
and, being perfectiy sinokeless, it is incapable of black 
The illumin- 
ating power of the lights is about ten candles per 


ening ceilings and internal decorations 


cubic foot of gas consumed, and the mantles last from 
800 to 1.500 hours 
tore —__—_——_ 
Tercentenary of the Introduction of the Potato 
into England, 

It is proposed, says Nature, to hold a tercentenary 
potato exhibition at the St. Stephen's Hall, Westmin 
ster, from Wednesday 


December 4, and to appoint one of those days for a 


December 1, to Saturday, 
conference, when some of the unsettled questions re 
lative to the history ete... of the potato may be dis 
cussed. The exhibition will consist of four sections 
1. A historie and scientifie collection, to include early 
works on botany in which the potato is figured ; maps 
showing the European knowledge of the New World 
three hundred years ago, and the proximity of 
potato-growing districts to the ports most frequented 
early books on travels and voyages in which reference 
works and 


to the potato occurs; papers in which at- 


tempts to define the different species are made: illus 
trations of the species and varieties conten porary 
references to the voyages of Hawkins, Drake. Grenville 
and Ra é oh 2 Illustrations of pot ito disease and 
works on the subject Sections 1 and 2 w he ar 
ranged under the advice of a committee of scientific 
gentlemen who have consented to give their co opera 
tion Methods for storing, preserving. and using 
partly diseased potatoes ete 4 4 display of tubers 
of all the various varieties grown In this section 





! 
| . . : . 
goid, silver, and bronze medals will be awarded. Each 


exhibit must be accompanied by a statement of date 
of planting, locality, nature of soil, ete.)— The Garden 
— ee ~ 
Progress of Naval Torpedo Boats, 

The competition for the supply of new torpedo boats 
to Turkey, which has been carried on for some time 
past, has terminated in favor of a German firm. A 
contract has been signed for three torpede cruisers 
and nine torpedo boats. The cruisers are to be 70 
meters, 60 meters, and 45 meters long respectively, 
with aspeed of 25 knots, 23 knots, and 20 knots. The 
torpedo boats are to be 37 meters long, with a speed 
of 22 knots. 


in addition to Swartzkopf torpedoes 


All will be armed with Hotchkiss guns 
The whole will 
be delivered within eighteen months 

The French Admiralty has ordered of the Society 
des Forges et Chantiers twenty-six first-class torpedo 
boats, of which sixteen are to be constructed, ata cost 
of 175,000f. (7,0001.) each, at the company’s yards at 
Marseilles and La Seyne, and ten, at a cost of 178,000f 
(6,520/.) each, at Havre. The former boats are to be 
The di 
mensions of the new torpedo boats are as follows 


delivered at Toulon, the latter at Cherbourg 


Length over all, 35 meters (115 ft.); breadth, extreme 
3°35 meters (11 ft.); depth of hold, 2°5 meters (8'4 f 

draught aft, 2 meters (64¢ ft.); displacement, fully 
equipped, 53°¢ tons; minimum speed, 18 knots. Each 
boat is to have two torpedo launching tubes and to 
carry four torpedoes. The boats are to be constructed 
in seven watertight compartments. The coal bunkers, 
placed each side of the boilers, form for the latter a 
sufficient protection against light projectiles. All the 
material used in the construction of the boats must be 
of French manufacture. The trials include a forced 
and a continuous run. In case the maximum speed is 
less than 20 knots, 500 frances are to be deducted from 
the contract price for each tenth or each fraction of a 
tenth of a knot below that speed. Should the maxi 
nui speed, however, of any boat be under 18 knots 
the boat in question will be rejected. During a con 

tinuous run of eight hours, the average speed must not 
fall below 12 miles an hour. The keels of two twin 
screw cruisers, the Surcouf and Torbin, have been laid |} 
down at Cherbourg and Rochefort respectively. The 
vessels will have the following dimensions: Length 
over all, 95 meters (312 ft.); breadth, extreme, 9 83 meters 
(30% ft.); depth of hold, 7°05 meters (26 ft.); dranght 

amidships, 4°24 meters (14 ft.); displacement, 1,844 tons 

The speed of the cruisers is to be 19'¢ knots, and their 

engines are to develop 6,000 horse power. Their arma 
ment is to consist of two 14 centimeter (5'¢ in.) guns 
on the forecastle, three 47 millimeter (1°83 in.) quick fir 
ing guns, and four mitrailleuses, besides five torpedo 
launching tubes—two forward, one aft, and one at each 


side | 
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Smoking and Meart Disease. 

In a report by Dr. Frantzel, of Berlin, on immoder 
ate smoking and its effects upon the heart, it is stated 
that the latter show themselves chiefly by rapid, irreg 
ular palpitation of the heart, disturbances in the region 
of the heart, short breath, languor, sleeplessness, ete 
Dr. Frantzel says that, if the causes of these com- 
plaints are inquired into, it is generally found that the 
patients are great smokers. They may not smoke 
cigars rich in nicotine, but fall flavored cigars imported 
from the Havanas. Smoking, as a rule, agrees with 
persons for many years, perhaps for twenty years and 
longer, although by degrees cigars of a finer flavor are 
chosen. But all at once, without any assignable cause 
troubles are experienced with the heart, which rapidly 
increase, and compel the sufferer to call in the help of 
the medical man. It is strange that persons consum 
ing cigars of ordinary quality, even if they smoke them 
very largely, rarely are attacked in that way The 
excessive use of cigarettes has not been known to give 
rise to similar troubles, although itis the cause of com 
plaints of a different nature. The age at which dis 
turbances of the heart become pronounced varies very 
much It is but rare that patients are under thirty 
years of age ; they are mostly between forty and sixty 
vears old. Persons who are able to smoke full flavored 
Havanas continue to do so up to their death If we 
look round among the better classes of society. who, it 
is well known, are the principal consumers of such 
cigars, it is astonishing to find how many persons with 


advancing vears discontinue smNOKINGE Asa rule Ale 
tion of the heart has caused them to abjure the weed 
In such cases the patient has found the best cure with 
out consulting the medical man Ifhe makes up his 


mind to discontinue smoking at once, the complaint 


frequently ceases at once: in other instances it takes 
some time before the action of the heart i™ restored to 
its normal] state In such cases, besides discontinuing 
smoking, relief must be sought aiso bv regulating tive 
diet. taking only easily livgestible food wht beer ! 
wine in moderate quan es bjuring coffe 

bv short walks. re lence among 1 ita ! r 
‘ ele tior ind suitable interior trea ent J 
taking this course all symptoms disappear the 
course of a year, and do not reappear if the patient 


does not recommence smoking. Ina third category o 


cases, the more acute disturbances leave the patient 

he feels well and hearty, but an irregularity of the 
It has 
not yet been determined what itis that makes sinok 


heart, more or less pronounced, is left behind 
ing injurious ; but this much appears certain, that it 
does not depend upon the amount of nicotine which 
cigars may contain. 

~~ 1 Oem 


Old Spanish Mineral Specimens, 

According to Die Natur, a remarkable collection of 
minerals exists in the cellars of the Academia San Fer- 
nando, at Madrid It is contained in a number of 
boxes, which have filled the cellars for about 200 years, 
and which may remain there as long again unless some 
better fortune befalls them than that which has at 
tended them inthe past. They come down from the 
golden age of Spanish domination in South America 
and in Mexico, when the mines of these regions made 
them the E) Doradoof the globe No one knows ex 
actly the contents of the boxes, but they are believed 
to contain the rarest objects, although the scientific 
importance of collections was but little appreciated in 
the days when this one was mad [tappears also that 
collections made by Humboldt during his travels in 
America, and handed over by him as a kind of scienti 
fic tribute to the Spanish Government, are in the same 
academy, * 
With respect to the famous skeleton of the Megatheri 


locked up since 1804, in a press, untouched 


um americanum, Cuy., found by the Marquis de Lore 
to on the banks of the Rio Luxon, near Buenos Ayres, 
in 1778, which is in the Museum of the Academy, its 
present state is described by the Brothers Fraas, of 
Stuttgart, in their letters from the south of France and 
Spain, just published under the tithe of ‘‘ Aus dem 
Suden,” as being one of the utmost coufusion. The 
bones are bored for mounting, but they are ‘‘completed 
and restored” to the verge of the impossible, The 
bones are placed in absurd positions, and parts which 
were inconvenientto the mounter are put aside alto 
gether. The writers ask what the state of inetruction 
in natural history must bein an academy where such 
things are possible 
“><. >+ ee —_ 


The Australian Frozen Meat Trade, 

In a letter written last month, the Melbourne corre- 
spondent of a Scotch paper gives some interesting data 
regarding the frozen meat trade of that city He says 
that though the frozen meat companies have not been 
very successful, the Melbourne one having been wound 
up some months ago, yet since the works passed into 
Instead of 


purchasing sheep, as did the original company the 


other hands there is promise of suecess 
present owners of the works only kill, freeze, and ship 
the sheep for private owners at specific rates, the own 
ers themselves taking allrisks of salesin London. This 
new system, which has for some time been in vogue 
in New Zealand, came into operation in Melbourne last 
April, and up till the dispatch of the correspondent’'s 
letter, as many as 50,000 sheep had been frozen at the 
works at Williamstown 

The graziers who consigned on their own account to 
London agents were pleased with the returns, ax they 
found, after paying all expenses of freezing, freight, 
and commission, they had got more per head for their 
sheep than the prices realized for similar animals sold 
alive in the Melbourne market. Such shippers acta 
ally realized from 15s. to17s. 6d. per frozen sheep, when 
the market rates in Melbourne for live sheep were only 
12s. a head But even had they realized only 12s 
for the frozen carcass, they would continue to take 
all the trouble and risk of sending the meat to Lon 
don, because one of the main objects of doing so is to 
reduce the surplus stock in Australia, which without 
an outside market to resort to, shee tL become agiut in 
the colony, and probably without such outlet would 
have to be sold for 5s. or less per head, or be got quit 


of by being boiled down for tallow 
_>+2>— 
Steel Pipe, 


It is reported by the Berlin Hisenzeitung that the 


new process for making steel pipes employed at Bur 
bach is very successful A syndicate has been formed 
turbach, the capital being 1,200,000 
marks, of which 500,000 marks are issued to the paten 
tee, A. Mannesmann, of Remecheid. It is stated that 
Funke & Ebers, of Hagen, Germany, have also pur 


to build works at 


chased patent rights, and a large firm in Paris propose 
to apply the method to the manufactare of copper 
tubing As to the process: As soon as the steel is cast 
nto the round mould, a core is thrust foto the steel, so 


that a tube formed between it and the walls of the 


mould In order to prevent cracking of this annular 
i ng during cooling, the core Oo made that it fol 

lows up the shrinkage of the steel The steel cup thus 

obtained may then be rolled in an ordinary train 


A BIG gopher snake was killed recently at Dayton 
Fla in Whore tomach was found a three foot rattle 
enake, still alive. The gopher was over #ix feet in 


length 
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IMPROVED BALANCED STEAM ENGINE. 

Of the moving parts of a steam engine, the piston, 
piston rod, and crovwshead have only a reciprocat- 
ing motion, while the connecting rod has both a re- 
ciprocating and rotary the rotary motion 
being almost ni/ at the connection with the crosshead, 


motion, 


~ nn 


SL all 





LOUQUE’S BALANCED RECIPROCATING COUNTER- 
WEIGHT ENGINE. 


and being almost perfectly rotary at its connection 
with the crank, which has, of course, only a rotary 
To perfectly balance these motions, it is 


the effects of the one by the 


movement, 
necessary to counteract 


other. 


ing engraving, this end is reached by a simple and | 


counterbalancing 
The connecting 


admirable arrangement of 
The engine has a three-crank shaft. 


parts. 


rod being weighed, its weight is divided in two equal | 


parts, and a rod is connected to each of the crank pins 
These rods always move in 
The piston, piston 


opposite the main crank. 
opposition to the connecting rod. 
rod, and crosshead are also weighed and the weight 
divided in two equal parts, are placed at the end of 
the in 
running parallel with the crosshead. The engine is 
The inventor did not deem 
to 
The effect of such counterbalancing has been 


balanced rods, and are made to move slides 


thus perfectly balanced 
if 


valves, 


necessary or useful counterbalance 


so extraordinary in its practical results that these en 
vines have been run without bolting to the floor and 
without flywheel, at either slow or high speed. The 
counterweights can be applied to any engine. 

Further particulars can be obtained from the pat 
entee, Mr, Charles Louque, 31 Carondelet Street, New 
and from our Business and Personal 


Orleans, La., 


eolumin, 
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IMPROVED WHEEL HUB. 
The hub is adapted to give a staggering arrange 





GRASBERGER'S IMPROVED WHEEL HUB. 


ment to the spokes, while it secures the greatest pos- 


sible strength without destroying the symmetry and 
The body of the 
hub is composed of two wooden end sections, which 
are bored to receive the axle, and are fitted within a 
metal shell, which is constructed with recesses form- 


beauty of the plain wooden hub 


In the engine represented in the aeccompany- | 


the slide | 


Scientific American. 


ling pockets for the spokes. In the construction here 
illustrated, the spokes are held in place by being 
|made to spread out laterally by a locking wedge, as 
|shown in the sectional view. The outer and inner 
wooden end blocks, which form the core of the hub, 
are turned to shape, then cut in five pieces, one of 
which is wedge shaped, to form a key for the whole ; 
or they can be steamed and forced into the hub. 

This hub receives the full size of the spokes the 
whole length of the tenon, and repairs are easily made, 
as the spokes are independent of each other. It is 
impossible for the greaseto get in around the spokes, 
in case of a loose box. 

This invention has been patented by Mr. Boniface 
A. Grasberger, of 1448 East Franklin Street, Rich- 


mond, Va. 
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How Plaster Casts are Made Col, Pat, Gilmore's 
Plaster Cast. 


The St. Louis Globe gives the following amusing ac 
count of Col. Pat. Gilmore’s experience in the hands of 
a couple of youthful modelers: ‘‘I went to the studio 
at the hour fixed, and was to be met there by a well 
known sculptor, who had courteously undertaken to 
do the modeling himself. By some unfortunate mis- 
chance, he failed to put in an appearance. ‘Two ap- 
| prentices were vigorously stirring the liquid plaster of 
| Paris or whatever villainous compound is used for the 

purpose. After about half an hour’s waiting, it was 
decided to proceed in the great man’s absence, and I 
was invited to disrobe. A much-beplastered white 
sheet was wrapped around my neck and shoulders 
tightly, and my face and hair were liberally greased to 
prevent the plaster sticking to the flesh. Pieces of 
paper were stuffed into my mouth, nose, and ears, and 
I was told to shut my eyes. No sooner had I done so 
than my persecutors commenced pouring the liquid 
on my head. One poured while the other pressed 
the rapidly hardening compound so as to fill every re- 
cess and get a cast of every feature. They poured a 
great deal too much on, andsoon my head was incased 
|in a mask as hard as iron. The heat was insufferable. 
| 1 could not move my head, for the awful weight threat- 
ened to dislocate my neck if I did; my eyes seemed 
being pressed into my brain, and the paper circlets not 
proving adequate for their purpose, | began to feel the 
first symptoms of suffocation. I could not call out, and 
believed myself to be dying. But my troubles had 
barely commenced. Theapprentices had not fixed the 
centerboard, or slit, properly, and when they merci- 
fully decided to release me, they found the cast would 
not come in half as it usually does. In a successful 
operation the two halves are joined together after re- 
moval, and a perfect reproduction of the face and head 
easily produced; but in my ease both dividing board 
and grease had been overlooked, and the only course 
left was to smash the mask off. Mallet and chisel were 
used, producing an effect like concussion of the brain. 
Finally my face was freed, and I was able to breathe, 
and make a few remarks to the boys on their careless 


Then it transpired that they had omitted to| 





Hess. 
| grease behind my ears, and the plaster adhered to the 
' skin like glue. To remove the former, the latter had 
to be torn away, and when at last I got away I was a 
mass of blood and sores. After two weeks’ medical 
attention I got about right, but the memory is still 
| fresh.” 
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At the meeting of the Royal Society of Tasmania on | 
July 13, Mr. R. A. Bastow, F.L.8., read a paper on the | 
collection, observation, and identification of mosses, | 
| from which we take some practical hints. The collector 
should provide himself with a good pocket lens, a table 

| knife, a piece of carpet 12 by 8 to kneel upon, very ca- 

pacious pockets, two or three old newspapers, a small 
billy, and refreshment. The latter 
requisite, for it is wonderful how voracious one be- 
| comes by the time that the furthest point of the col- 
lecting ground is reached. 

Mr. Bastow makes it a rule never to collect anything 

on the journey outward, no matter how tempting a 
tuft of capsules may be. It is better just to mentally 
note them and pass them by in going; they may just 
as easily be secured on the return. Every tuft of moss 
that is gathered should be carefully folded in paper, so 
that the species may be kept separate. However beau- 
tiful a medley tuft of moss may be, it is better left be- 
hind ; tufts of one species only should be looked for. 
|Mosses thus gathered will keep a long time, but it is 
| better to wash them and lay them tastefully between 
| blotting paper under pressure for afew days. They 
} are then both dry and rigid, and may be packeted and 
| labeled at once, or placed in an album, or mounted on 
| glass slips as slides for the microscope. The author 
|has prepared a key to the study of Tasmanian moss 

es, Which is a new feature in the introductory portion 
of bryology. The Tasmanian mosses are the first in | 
| the botanical world to be diagrammatically arranged, 
|so that the student may have all the genera before | 
| him on one sheet, so bracketed and arranged that he 
lean speedily find out the genus of the specimen in hand. 


| 
| How to Collect Mosses, 


is an absolute | 
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One species of each genus is represented, in its natn- 
ral size and as it appears under the microscope with a 
1144 inch objective. The key also contains short gen 
eric descriptions ; these, in conjunction with the list 
of Tasmanian genera, their authors, the English mean- 
ings of the generic names, and the habit of each genus, 
in the body of the paper, will afford great assistance. 
: i ee ; 
IMPROVED VEHICLE SEAT. 
The object of this invention, which has been patent- 
ed by Mr. James Steele, of Guelph, Ontario, Canada, 
is to so construct a vehicle seat and body that it may 
be arranged as a single or double seated vehicle. The 
body of the vehicle is provided with a hinged back, to 
which is connected a tilting seat, by rods jointed to the 
seat and back of the body. An auxiliary seatis hinged 
to an extension of the back of the main seat, and pro- 
vided with rollers running upon guides placed in the 
body below the main seat. When only a single seat is 
required, the back is raised to a vertical position, there- 
by bringing the main seat into a horizontal position, 
where it is supported by the frame of the vehicle. At 
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STEELE’S IMPROVED VEHICLE SEAT. 


the same time the auxiliary seat is folded under the 
main seat, its rollers riding along the guides, and the 
end board is brought against the rear ends of the side 


pieces of the body. When two seats are desired, the 


| back is lowered to a horizontal position, to form the 


rear seat, while the main seat is brought into a verti- 
cal posit on, so as to serve as a back to both seats. The 


| auxiliary seat is carried upward, and forms the front 


seat. The end board is lowered, and becomes the foot 
board for the rear seat. The engraving represents the 
seat arranged in this manner. 


—>+ ++ 
DRAUGHT EQUALIZER. 

The simple and efficient draught equalizer here illus- 
trated is designed to be used with four horses abreast. 
To the tongue are secured two bars united at their 
outer ends, and one of which is at right angles to the 
tongue. Upon the bolt connecting the ends is pivoted 
one end of an equalizing bar extending beneath the 
tongue, and to the under surface of which, at the free 
end, is pivoted an equal armed evener, having single 
trees at each end. To the tongue, a short distance 
in front of the bar, placed at right angles, are pivotally 
connected two bars, between whose rear ends is pivoted 
one end of a second equalizing bar. The centers of the 
two equalizing bars are connected by a chain passing 
around a sheave in a frame secured to the under side 
of the tongue, near its rear end. To the outer end of 
the second equalizing bar is pivoted an evener, pro- 
vided with two single trees. Upon each of the bolts 
holding the bars connected with the inner end of the 
second equalizer is placed a clevis. These are connected 
with a rod secured to a ring encircling the forward end 
f the tongue. This arrangement limits the rearward 
swing of the two bars, and fixes the inner end of the 
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HOLCK’S DRAUGHT EQUALIZER. 


second equalizing bar. By means of this arrangement 
of equalizing bars and chains, a thorough equalization 
of the pull of the four horses is obtained, and, toa great 
extent, side draught is avoided. 

This invention has been patented by Mr. Charles F. 
Holck, of Laporte City, Iowa. 
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Seth Wilmarth, 

Seth Wilmarth, one of the greatest of American ma- 
chinists, died at his home in Malden, Mass., Nov. 5, 
aged 76, of heart disease. Innavy yard circles, for the 
past quarter of a century, Mr. Wilmarth occupied a 
distinguished place, and made many and important 
mechanical improvements. His advice was sought by 
the most prominent machinists of the world. Over 
twenty patents were taken out by him, among them the 
hydraulic lift for revolving turrets, for which alone the 
United States Government paid him $50,000. He in 
vented a planer and the great lathe at the Charles- 
town Navy Yard, at the time of their construction the 
largest machines of their kind in the world. He wasa 
farmer’s son, and was born in Brattleborough, Vt., in 
1810. Evincing a predilection for mechanical work, he 
was apprenticed at a machine shop in Pawtucket, R. I. 
He rose rapidly until he was recognized as a master of 
every branch of mechanical knowledge, and in 1855 he 
was appointed Master Mechanic and Superintendent 
of the Charlestown Navy Yard by Rear-Adwmiral Joseph 
Smith. Every building of importance in the yard was 
erected under his supervision, and he was the guiding 
mind in every mechanical improvement projected. 





Dangers of Sewer Gas. 

The amount of sickness caused by sewer gas, the 
world over, is little known. Defective plumbing is 
one form of murder. Death is almost sure to result 
unless the victim has a strong constitution to with- 
stand the shock he receives from this source. It was de- 
fective plumbing. the American Builder claims, which 
caused the late severe illness of Secretary Manning. 
Workmen engaged in tearing the plumbing out of 
Secretary Manning’s private office found in a little 
closet in the corner a pipe four inches in diameter, 
besides several smaller pipes, leading directly to the 
sewer without any trap or contrivance to prevent 
sewer gas from coming into the room. These pipes 
strike the sewer just at its head, where the greatest 
amount of gas is formed. In the winter, when the 
doors and windows were shut, the air was most op- 
pressive, and sometimes in the coldest weather Mr. 
Manning was forced to open the windows. His phy- 
sicians pronounce his disease blood poison from sewer 
gas, and say that it was brought on, beyond doubt, by 
his sitting in that little room. 


- ~~» + @ +e ———________. 
THE AFRICAN DIAMOND INDUSTRY. 

At the diamond South Africa, an immense 
amount of machinery is now employed in the work of 
elevating the 


mines, 





Scientific American. 











This coupling may be used on any form of car, but is 
especially applicable for use on freight cars. It may be 
used in connection with the ordinary pin and link 
| coupling. The drawhead is formed with the usual 
opening, and in the upper portion are two recesses, 
within which are pivotally mounted tumblers, whose 
forward faces are recessed. The tumblers are connected 
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REQUA’S IMPROVED CAR COUPLING. 


by a cross rod so located that, when in the position 
shown in the upper sectional view, the rod will be 
beneath the coupling-pin hole, the pin being provided 
at its lower end with a cotter which prevents it from 
withdrawn, The to 
hold the extended end of the coupling link elevated 
when arranged as shown in the left of the lower figure, 
the lower wall of the main opening being inclined so 
that the link will be raised to a position to couple auto 


being entirely tumblers serve 


drawhead 
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IMPROVED CAR COUPLING. the better contact of the carbon and the metal caused 


This view has been 
opposed by Mendenhall (American Journal of Science 
and Arts), and his 
He finds, 
lampblack, that the resistance of this material varies 


by thus squeezing them together. 
ater experiments make good his 
lat | t ke good } 

position. using soft carbon or compressed 
greatly with pressure, and that the greater part of this 
change is due to a real change in the resistance of the 
carbon itself, and only asimall portion of the variation 
He 


paratively great pressure would sometimes result in a 


is due tothe surface contact found that a com 
permanent reduction of the resistance of the carbon ; 
and that this resistance is so uncertain and fluctuating, 
that it is extremely doubtful whether this phenomenon 
could be applied so as to give a measure of the pressure 
exerted, 
ek 
Chinese Straw 
We understand that Dr has sent to the 
Agricultural Ken- 
nedy, of Shanghai, a collection of shoes made of rice 


Shoes, 
Macgowan 
Consul- General 


Bureau, through 


straw, and worn by laboring people in the south of 
China. Dr. Macgowan sends them, suggesting the intro 
duction of rice-straw shoe waking into the rice-produe 
ing regions of the South. They are made by women 
and others who are too feeble for more active employ 
ment, which circumstance, and the abundance of the 
materiai, render them very cheap—from one to tweive 
cents per pair ! 

Dr. Macgowan suggests also the introduction into 
nurseries for children’s wear of these straw shoes, that 
more freedom be allowed to the feet of our children 

The highest priced shoes—-12 cents—are made of mat 
grass (Arundo mites), which Dr. Macgowan says should 
be acclimated in the South, and that mat making 
would prove a profitable industry, 

—>+ e+e 
The Electrical Hallway in Minneapolis, 
The Hlectrical 


count of the successful operation of the electrical rail! 


Review contains an interesting ac 


way in Minneapolis, in which it says; ‘“* The trains con 





matically with the adjacent car. In_ the 
into which the link enters, the pin is supported by the | 
cross rod uniting the tumblers, which are swung down | 
The entering link strikes and throws the tumblers back, | 
so as to permit the pin to drop into the link 

This invention has been patented by Mr. Mark M 
| Requa; ,particulars can be obtained from Mr. B. A 
| Mann, of Lanesborough, Minn. 


a 
Electrical Resistance of Carbon, 


sist of three or four passenger cars, each weighing 11 


tons empty. The number of passengers carried is often 


as high as 600 at one time, so that the weight of the 
train is as follows : Four cars, each 11 tons, 44 tons ; 600 
passengers, at 130 pounds, 80 tons; motor car, 8 tons: 


total, 91 tons. The steam dummy now brings the train 


to as far as the steam is allowed, and then the electric 


motor relieves it and takes the train down town with its 


passengers. The distance over which the electric motor 





The principle of the carbon telephonic transmitters 


travels is at present somewhat near a mile, the speed 
being about seven 








earth containing 
the diamonds, 
crushing and sep- 
arating the same, 
The earth is rais- 
ed from the mine 
pits by means of 
tubs that run on 
wire the 
ur- 
ried and dumped 
on inclined boxes, 
thence distributed 
into small cars, to 
be distributed up- 
on the depositing 
floors. 
Ourillustration, 
which is from En- 
gineering, shows 
of the Com- 
pagnie Generale’s 


cables, 


ee 
é 


loads being ¢ 


one 


depositing boxes, 
with blue ground 
in the 
trucks 
therefrom 


box and 
loaded 
ready 
to be drawn away 
to the depositing 
floor. An empty 
tipping tub is 
on the 
standing wires 
over the box ready 
to be lowered 
into 





shown 


down again 
the claims. The 
Kafir sitting on 
the box has to 
hook an anchored 
on to the 
hanging bar of 
the tub as it pass 


wire 


es over him, by which means the tipping of the tub is 
effected, the tub itself being so balanced that it quick- 
ly rights itself again after tipping. The bottom of the 
depositing box is formed of iron grating. whereby the 
coarse lumps of blue ground are sifted from the finer 
ground, which passes into the lower receptacle of the 
depositing box and is trucked away separately, thus 
facilitating the process of pulverization. 
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DEPOSITING 
is briefly this: A button of carbon is placed between 
two metal conductors, one of which, being in contact 
with the vibrating membrane, is made, when the tele 
phone is used, to bear with varying pressure on the 
button of carbon, thus changing the resistance of the 
the therein 
Previously, the diminution of resistance corresponding 
| to the increased pressure has been held to be due to | 


cirenit, and so varving current flowing 





milesan hour, this 
the 
lation speed with 


being regu 
in the city limits 
Considering the 
constant stopping 

at 
the 
the 
the 
the 
motor 


and starting 
bloek, 


it 


‘ ach 
grades 
road, and 
heavy trains, 
eleetrie 
must be given the 
credit of doing at 
least as good work 
as could be ex 
pected or obtain 
ed from any steam 
engine During 


the 
eighteen hours of 


or 





seventeen 


not asin 
of 

toppage is made 
except to let off 
take on pas 
eer pers This 


road 


service 


vie minute 


and 
electric has 
been in operation 
for 


without 


weeks 
hiteh 
breakage 


xeveral 
a 
or a 
The motor, which 
is about 40 horse- 


power, works as 
perfectly under a 
heavy as under a 
light load. From 
the 
and the character 


of 


permanency 
the work done 
this 
it will be 


electric 


STAND by 
railway 


eles 


facts in the 


that railways ated well as 


on ordinary roads must become 


seen electric on Tt. 


nomediate 


future. They are indeed now with us, and there is no 
more trouble to huild 200 or 900 horse power gene 
rators than to build machines of fifty horse power 
The public is losing its skepticiem, and what was 


proclaimed as an impossibility yesterday has become @ 


fact to-day. 
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THE GYROSCOPE, 
(Continued from flrst page.) 
While this phenomenon can be perfectly shown 
only by weans of an instrument in which the power 


Scientific American. 


laed afterward continue to rotate in the same plane 
so long as air under pressure is supplied. 

It may be questioned whether this machine is a true 
gyroscope. However this may be, it is certain that the 
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| Geyser of Iceland isa pygmy. Luckily the gas soon 
clears off, the stones cease to rattle about the surround- 
jing buildings, and then the fountain becomes as orderly 
|as those in Trafalgar Square, pouring upward sky high 


| . . . . 
is practically coustant and the velocity uniform, the} reactionary power of the stronger air jet is of itself | with a prodigious roar, and forming round about the 
tendency of the gyroscope to act in this way may be | insufficient to produce the motion about the vertieal | 18 in. or 14 in. orifice vast shoals of sand, beyond which 


exhibited by means of an ordinary one revolving at 
a high velocity 
speed in a large gyroscope has led to the application 
of a friction driving device, as shown in Figs. 1 and 2, 
by means of which an initial velocity of from 4,500 
to 5,000 revolutions per insinute may readily be 
attained 


The instrument, after being set in motion, behaves | 


like other gyroscopes not provided with means for 
maintaining the rotary motion of the wheel, but the 
size of the instrament and the facility with which it 
may be operated render it very satisfactory. 

The gyroscope wheel is 6 inches in diameter, % inch 
thick, and, together with its shaft, weighs 314 pounds. 
The annular frame weighs 14% pounds. So that 54 
pounds must be sustained by gyroscopic action when 
the counterbalance is not applied. 


The driving wheel is 794 inches in diameter. Its | 


face is 94 inch wide. Its shaft is journaled in an arm 
pivoted to the base, with its free end adapted to en 
ter a recess in the edge of the annular frame, for sup- 
porting the gyroscopic wheel while motion is being im 
parted to it. Upon the shaft of the gyroscope wheel 
is secured «a soft rubber tube having anexternal diame 
ter of nine sixteenthsinch, This shaft makes 13°84 re 
volutions to one turn of the drive wheel, so that 
when the drive wheel is turned six times per second 


the gyroscope wheel will make very nearly 5,000 turns | 


per minute (4,982). 

This gyroscope inay be arranged as a Bohnenberger 
apparatus by removing the tall standard and attaching 
the shorter one to the center of the base by means 
of a bolt. The annular frame of the instrument is 
suspended on pivotal screws in the extremities of the 
semicircular support, which is capable of turning on 
the upper end of the short standard. In the engraving 
the short standard, together with the semicircular sup 
port, is shown lying on the table. The usual coun 
terbalance is also shown lying on the table. Fig. 1 
shows the drive wheel in position for imparting motion 
to the gyroscopic wheel, and Fig. 2 shows the driving 
wheel withdrawn and the gyroscope in action 

As this instrument does not differ from the ordi 
nary one, except in the application of the driving me 
ebanisin, it will be unnecessary to go into particulars 
regarding its performance. 


Jn Figs, 3, 4, and 5 are shown pneumatic gyroscopes, 


The pneumatic gyroscope shown in Fig, 3 consists | 


and Fig. 6 represents a steam gyroscope. 


of w heavy wheel provided with flat arms arranged di 

agonally, like the vanes of a windmill. The wheel is 
pivoted on delicate points in an annular frame hav 
ing anarm pivoted in a fork at the top of the ver- 
tical support. The arm of the annular frame carries a 
tube, which terminates near the vanes of the wheel | 
inan air nozzle which is directed toward the vanes at 
the proper angle for securing the highest velocity. 
The opposite end of the tube is prolonged beyond the | 


pivot of the frame. 


The support of the annular frame, shown in vertical 


section In Fig. 4, consists of an inner and outer tube, 
the inner tube having a closed upper end terminating | 
7 hl . ‘ } 
rhe lower end of this tube com 


ina pivotal point 
municates with the horizontal tube, through which air | 
is supplied to the machine 

A sleeve, closed at its upper end and carrying the 
fork in which the arm of the annular frame is pivoted, 
is inserted in the space between the inner and outer 
tubes, and turns on the pointed end of the inner tube, 
The inner tube is perforated near its pointed end, to 
permit of the escape of air to the interior of the 
sleeve, and the lower end of the sleeve is sealed by | 
a quantity of mereary contained by the space between | 
the inner and outer tubes, The air pipe carried by the 


annular frame communicates with the upper end of 
the sleeve by a flexible tube. When air under pressure 
passes through the inner pointed tube, through the | 
sleeve, and through the air nozzle, and is projected | 
against the Vanes of the wheel, the wheel rotates with | 
great rapidity, and the gyroscope behaves in all re- 
aspects like the electrical gyroscope above referred to 
The gyroscope shown in Fig. 5 is adapted to the stand 
ard jast described, but the heavy wheel is replaced by 
a very light paper ball, whose rotation is maintained | 
by two tangential air jets, which play upon it on | 
diametrically opposite sides, and nearly oppose each 


other, so far as their action on the surrounding air is 
concerned, The rotary motion is produced solely by 
the friction of the air on the surface of the ball. The 
upwardly turned nozzle is arranged to deliver an air 
blast which is a little stronger than that of the lower 
nozzle, so that a slight reactionary force is secured, 
Which assists the gyroscope in its movement around the 
vertical pivot sufficiently to eause the ball to maintain 
In fact, 
this gyroscope will start from the position of rest, | 


its horizontal plane of rotation continuously 


pivot ; neither is there a sufficient vacuum at the 


effect. 

The steam gyroscope shown in Fig. 6 hardly needs 
explanation, It differs from all of the others in gen- 
erating its own power within its moving parts. The 
boiler is supported by trunnions resting in a fork ar- 
ranged to turn on a fine vertical pivot. The en 
gine is attached to the boiler, so that both engine and 
boiler swing on the trunnions in a vertical plane. The 
wheel of the engine is made disproportionately large 
and heavy, to secure the best gyroscopic action. 

The performance of the steam gyroscope, is like that 
of the other power-propelled gyroscopes, and needs 
only a reactionary jet of steam or some other slight 
force to keep up the rotation around the vertical 
pivot, and thus render the action of the instrument 
continuous, 


It has been suggested that, as the engine makes | 
from 1,000 to 2,000 revolutions per minute, the exhaust | 
steam might be turned to account in producing the | 


reactionary effect necessary to maintain the action con- 
tinuously. 
~++ore 
A NOVEL FLOWER POT. 

The flower pot shown in the accompanying engraving 
is the invention of Mrs. 8. L. Hunter, of Little Rock, 
Ark. The pot is made with two walls forming a space 
between them that serves as a water reservoir. In the 
inner wall near the bottom are holes through which 
the water flows to moisten theearth. Fixed to the side 
of the outer wall, and 
communicating with 
the reservoir by a 
hole, is a spout 
through which the 
reservoir may be fill 
ed or emptied as re- 
quired. By thus ad- 
mitting the supply 
of water at the bot 
|tom, the plants are 
made to send down 
deep roots in the 
earth to seek the 
moisture, and they 
will not be so liable 
to send out roots near 
the surface, as in the 
case of pots supplied 
by pouring water on 
top of the packed 
and hardened earth. Plants set in these pots may be 
transported a long distance, as the reservoir holds 

yater sufficient for many days. 





-+eore 
A Mighty Petroleum Fountain, 

Mr. Charles Marvin, writing tothe Pa/l Mall Guzette, 
Says : 

The Russian newspapers just received contain a tele 
gram from Baku announcing the greatest outburst of 
oil ever known. It runs thus: * Baku, October 5.- 
At Tagieff’s wells a fountain has commenced playing 
at the rate of 30,000 poods of petroleum an hour. Its 
height is 224 ft. In spite of its being five versts from 
the town, the petroleum sand is pouring upon the 
buildings and streets.” It is astonishing that the St. 
Petersburg correspondents of the London papers 
should not have telegraphed this remarkable pheno- 
menon, and [ ean only account for their remissness on 
the grounds that they have either been too preoccu 
pied with Bulgarian matters or have grown so accus 
tomed to fresh oil fountains at Baku lately as to be 


| blunted to the significance of the present one. Yet 


’ 


Tagieff’s ‘‘ gusher’ 
record in the oil regions of the two hemispheres. The 


beats out and out every previous 


champion petroleum fountain up to now has been the) 
‘** Droojba,” which in 1883 spouted to the height of 200 
ft. or 300 ft., at the rate of nearly 3,300 tons of oil a day. 
* This single well,” I wrote from the spot in that year, 


’ 


| ‘is spouting’more oil than all the 25,000 wells in Amer- 


ica yield together.” 

Such an outflow was looked upon as almost incredi- | 
ble, and had there not been other Englishmen at Baku | 
at the time, I should have probably fared as badly as | 
Bruce and other travelers. But the Droojba is now 
nowhere. Tagieff's well is spouting nearly 500 tons an 
hour, or more than 11,000 tons of oila day. If it were 
in London, it would top the Monument by 20 ft., and 
the mansions of far off Belgravia would be covered 
with its greasy dust. During the birth throes of a 
Baku oil fountain, stones are hurled a terrific distance, 
and a high wind will carry the fine sand spouting up| 
with the oil miles away. The roar of the gas preced- 
ing the oil flow is terrific, and the atmosphere for a| 
time is rendered almost unbearable. Compared with | 


raise itself in a spiral course into a horizoutal plane, | such fountains as the Droojba and Tagieff, the Great | 40 locomotives had been fitted with cylindrical valves 


the petroleum gathers in lakes large enough sometimes 


The difficulty of securing a high|top of the ball to produce any appreciable lifting | to sail a yacht in. 


“sé 


How long Tagieff’s ‘‘ spouter ” will last, and what its 
| ultimate yield will be, will depend upon circumstances. 
| The Droojba lasted 115 days, flowing for 43 days at the 
| average rate of nearly 3,400 tons a day, 31 days at 1,600 
| tons, 30 days at about 900 tons, and 11 days at 600 tons. 
| The owners then managed to fix a * cap” over the ori- 

fice, and placed the well under control. The total 
amount of oil spouted, at the very lowest estimate, was 
| 220,000 tons, or 55,000,000 gallons ; the highest estimate 
put it at 500,000 tons. At a rough estimate, had the 
oil spouted in America, it would have realized about a 
| million sterling, and made its owner a millionaire, 
|instead of which the fate of the fountain at Baku was 
|to render its master a bankrupt; for the shoals of 


| sand engulfing neighboring buildings led to claims of 
| damage surpassing what he got for the small quantity 
‘of oil he was able to catch and store, while the rest, 


flowing beyond on to other people’s property, was in 


“ 


most cases ‘‘annexed”’ and not paid for. It is tobe 
in any case most of it is sure to be wasted. 
Se 8 
Lechesne, 

** Lechesne ” is an alloy of nickel, copper, and alumi 
num forthe production of a superior kind of maille 
chort, or German silver. It is recommended as com- 
bining absolute malleability with an exceptional de 
gree of homogeneity, tenacity, and ductility. The in 
ventor, M. Thirion, claims also for the new metal less 
liability to oxidize and to act asa heat conductor 
|than other alloys heretofore in use. These latter ad 
vantages, he holds, are conspicuous on a comparison 
of the new alloy with those of nickel and copper for 
coinage, and with the old fashioned descriptions of 


= that Tagieff & Co. will not be so unlucky; but 


| 


German silver (nickel, copper, and zine), or, again, with 
the best kind of latten. Like gold, silver, and platina, 
ithe “‘lechesne” 





alloy satisfies the conditions of the 
most difficult processes that could be applied, such as 
hammering, drawing, and deep chasing or punching, 
especially in ornamental work. ‘The distinetive 
feature Of this metal consists in the addition to the 
binary alloy (nickel and copper) of a quantity of 
aluminum, calculated according to the proportion of 
the nickel. The aluminum is introduced a_ few 
moments before the casting process, care being taken 
to send it to the bottom of the fusion, and to insure 
thorough distribution throughout the mass by vigor 
ous mixing. Its combination is facilitated by its 
natural affinity to both copper and nickel. The pro 
portion of the aluminum entering into the alloy is 
as follows: One gramme 65 centigrammes per kilo of 
alloy containing 10 per cent of nickel. Any attempt 
to deoxidize an alloy of nickel and copper in which the 
aluminum was not carefully introduced toward the 
close of the fusion would lead to ecarbureting. If it 
were sought, for instance, to expel the surplus carbon 
by superheating, the inadequate quantity of free 
oxygen present would prevent the combustion of the 
carbon, so that the metal would in reality become 
even more deteriorated by the process by an increased 
oxidization. The alaminum both deoxidizes and de 
carburets the metal, but the following precautions 
should be observed : The nickel is first placed in the 
crucible, and as soon as it melts, the copper is gradual 
ly introduced, the vessel, of course, being closed. When 
the two metals are in astate of fusion, they are pud- 
dled together. Then the alloy is reheated and the 
aluminum thrown in, the temperature being rapidly 
raised almost to boiling point. Inthe next place the 
alloy is cast very hot, this operation being effected 
promptly and with the utmost regularity. The chief 
malleableness of the article is derived from the copper, 
which imparts a property and atone in that respect 
found lacking in the nickel. The aluminum suddenly, 
but surely, oxidizes the alloy, burning away every 
trace of the carbon introduced into the crucible by the 
raw material ; it considerably augments the tenacity 
of the alloy, and, above all, insures its compaction. 
The new metal is regarded in industrial circles as 
likely to effect considerable changes in many branches 
of trade, and has already been experimentally tested, 
with the most gratifying results, 
— + 
Piston Valves for Locomotives, 

According to M. Ricour, piston valves in locomotives 
wear at the rate of one twenty-fifth inch for 125,000 
miles, while with the slide valve the same extent of 
wear takes place with one-sixtieth of the mileage. The 
wear of the valve gear is reduced in the same propor 
tion. The effect in the consumption of fuel is shown 
by the returns made at Saintes Station for the year 
1882, where on all engines worked with slide valves the 
coal consumed per 1,000 tons conveyed one mile was 226 
lb., against 234 lb. in the year 1884, when 30 out of 
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Gorrespondence. 


Large Hailway Maps. 
To the Editor of the Scientific American: 

I notice that a correspondent, in your issue of Nov. 
13, calls attention to the use of railway maps on the 
walls of railway stations, and observes that they are 
only used by foreign railways. At least one American 
road adopted the practice some years ago ; and if your 
correspondent has ever entered the Broad Street station 
of the Pennsylvania Railroad in Philadelphia, he could | 
not fail to have noticed the excellent map of that road's | 
lines and connections painted over the entire surface of 
the western wall of the main saloon. 

Such maps are very effective as educators of the | 
traveler, and well deserve a more general adoption. 

F. N. BARKSDALE. 
- —> +o +o _ 
A Reminiscence of Audubon. 





To the Editor of the Scientific American: 

When John James Audubon, the great American | 
naturalist, had finished his remarkable double elephant | 
folio work on the *‘ Birds of America,” he turned his | 
attention to our quadrupeds. In 1841, while living at | 
86 White St., New York, he asked permission of the 
Mayor to shoot rats on the Bowery to get specimens | 
for study and illustration, and received permission to 

The following is a copy of the order handed to} 
him in person by the Mayor : | 
MAYOR’sS OFFICE, NEW YORK, Aug. 20, 1841. 

Permission is hereby given to Mr. [John James] Au 

dubon or his son to shoot rats at the Bowery early in 


do SO. 


| 


the morning, so as not to expose the inhabitants to 
ROBERT H. Morris, Mayor. | 


danger 
This was two years before Audubon undertook his 
remarkable expedition to the Upper Mississippi and 
Yellowstone River, to obtain material for his great 
work on quadrupeds. Jos. M. WADE. | 
The Hygiene of Cycling. | 

According to Dr. Kunze, of Halle, cycling is a health | 
stimulating exercise, which ought to be commended | 
by medical men. It isa powerful means of strength- 
ening the human body, and may even be considered 
an exercise acting as a preventive and curative, of no 
mean order, of certain bodily ailments. Looked upon 
in the latter light, cycling is a kind of gymnastic ex 
ercise, possessing specific effects which are absent in 
ordinary gymnastics. The velocipedist (especially 
the bicyclist) learns, first of all, the art of balancing 
himself, by practicing it on an instrument as sensitive 
as it is easily overturned. To acquireit, it is necessary 
to call into precise action certain muscles, every in 
dividual muscle being trained to do its particular work 
Those who are thrown from a bicycle, as a rule—cer- 
tain eventualities, against which even the most skilled 
velocipedist cannot guard, excepted—do not yet pos- 
sess the required ability to balance themselves. This 
latter aquirement is of great use also in practical life. 
Those who possess it will beable to jump ditches with 
greater precision and safety, pass along narrow paths, 
mount more difficult staircases, climb up and descend 
precipitous mountains, and will also carry themselves 
more erect, than those who donot possess this power 
A further effect of ve 
locipede riding is to strengthen the muscles, not only 


of preserving an equilibrium. 


of the lower extremities, but also those of the abdo 
men, the chest, and the arms, which are constantly 
being excited to contract. The museles of the lower 
extremities contract and relax in the action of propel 
ling the velocipede, and there is no other movemeni 
which requires such rapid and energetic contractions. 
We frequently find that the muscles of the thigh and 
lower leg of cyclists increase in size, and, consequently, 
cyclists are able to bear without fatigue long walk 
ing tours. As, however, every organ which becomes 
stronger is less liable to disease, strengthened muscles 
predispose velocipedists less to ailments than the re 
It would be highly 
interesting if reliable statistics could be obtained from 


laxed muscles of non-velocipedists. 


the various cycling clubs, showing whether and how 
frequently museular rheumatism of the thigh, for in 
The effect of 


cycling exercise upon the abdomen is of very special 


stance, is met with among velocipedists. 
importance. With the contractions and relaxations 
of the muscles of the thigh those of the abdomen 
stand in close relation, and it is evident that the 
latter must be equally benefited. Upon the chest, 
cycling exercise acts in two ways. In the first place, 
by the contraction of the muscles of the abdomen, 
the stagnant air in the lungs is more thoroughly ex 
pelled, and, in the second place, the apparatus of 
breathing is more powerfully acted upon by the 
greater difficulty of respiration and aspiration ex 
perienced in quickly propelling the velocipede. The 
more effectual expulsion of the stagnant air from the 
lungs must be of favorable influence upon the change 
of matter in the human body, in so far as the entry 
of oxygenated air into the lungs is thereby increased 
oxygen forming one of our most important means of 
nourishment. Those who wish to expand their chests, 
Dr. Kunze says, should mount a velocipede. 





The Navies of Britain and France. | 
Under this heading the Engineer, in a lengthy arti- 
cle, discusses the pros and cons of a possible war be- | 
tween England and France. We make a few extracts: 

A portion of the French press has latterly adopted a 
threatening tone toward England. Our occupation of 
Egypt has lasted too long, and has excited the jealousy 
of our neighbors. Hence we are told a war with Eng- 
land would be popular, seeing that ‘“‘no general mobi 
lization would be necessary”"—we quote from the | 
Standard—“ as an invasion of France was not to be | 
apprehended, and any landing of a French army in 
England need not be contemplated. The object of the 
war would be to vindicate the rights and position of 
France as a Mediterranean power, and to effect this 
only the navy, and perhaps a corps @armee, certainly 
not more, would be needed. The landing of twenty or 
thirty thousand men in Egypt would not be a work of 
insuperable difficulty, and this would entail the capitu 
lation of the small British force engaged there. That 
once effected, England would probably be glad to sue 
for peace, especially as her navy was not now in a po 


Taking this as a} 


sample, it isinteresting to examine the data on which 


sion to cope with that of France.” 


the soundness of this statement can be tested ; that is 
to say, to look briefly at the relative strength of the 
French, and British navies, and at our general position 
in the Mediterranean. 

We submit lists of British armoreclad ships, which 
may, we think, be as fairly representative of their 
strength at the present moment as any we have seen 
From this the British coast defenders of the Glatton 
class are omitted. The French are included as being 
available for European war generally. 

Assuming, then, that the British fleet of regular 
fighting ships is about 20 per cent stronger than that 
of France, we may pass on to torpedo boats, and lastly 
transport and troop ships. In the former we fear the 
French are considerably in advance of us, though we 


| know of no recent statistics published on the subject, | 


and progress is rapid in this branch of building. In 
transports, on the other hand, France is very weak 
To place troops in Egypt, the French navy would 





have to force its way past our Mediterranean fleet, 
and make good a landing, which would constitute a se 
rious operation of war. In seems to be thought in 
France that because their troops muster in hundreds 
of thousands, where our thousands are reckoned in| 
tens and twenties, they would compare with us | 
equally well in sending an expedition consisting of | 
thirty thousand men across the seas. 
We believe that our blows would be found far 


This is a great 
error. 
reaching and quick, if not very heavy; and that no 


power could carry out this class of undertaking with the 
ease and speed of England. Abyssinia, Ashanti, Egypt, 
and the Zula war have a!! called into play the neces 
sary machinery for this class of operation, while such 
At the pres 


about thirty thousand men in 


machinery is habitually working in India 
ent moment we have 
Burmah. The state of the country, no doubt, has been 
the object of a considerable measure of public atten 

tion; but who has heard of any trouble or effort in 
sending the troops there, or supplying them’? The 
French, who come next to ourselves, nake more fuss 
about the transport of ten thousand men from Mar- | 
seilles to Algiers than we do if we send double the num 

ber to the remotest habitable quarter of the globe. 

To land thirty thousand men in Egypt, then, France 
would have to muster her fleet unperceived in the 
Mediterranean, to make war without a week's notice 
and then, without any delay, to destroy the British 
Mediterranean fleet entirely 

If our power of supplying Egypt from India, without 
disturbance or trouble, be compared with the project 
of the French erushing our fleet and landing and sup 
plying an expedition from the Mediterranean, it would 
be concluded that France could hardly devise an ope 
ration more calculated to fail than this attempt to 
drive us out of Egypt. 

We must, however, look at war with France in a 
general aspect It does not at all follow hecause Egypt 

is the provoking cause, that the fighting need take 
place in Egypt. Whatif France declares war, and at 
once strikes us, where she of all powers can hit hardest 
in our soft place, our commerce? This, we confess, is 
a much more serious matter. This is the danger to 
which we and many in this country have long called 
attention. It is tomeet this that we have latterly been 
so much more in earnest in building swift cruisers 
Undoubtedly this is the question of the day as to Eng 
land’s defense, and in the case of France as the enemy 
raised in its most serious shape. Suffering and lose 
would be entailed on England. 

Then, again, other nations would suffer as well asour 
selves. When we find that seven-eighths of the carrying 
trade of the world is in British vessels, it exposes a 
very vulnerable object to attack undoubtedly, but at 
the same time an object that concerns the world gene 
rally, and not England only 

France herself would feel the stoppage of her trade 
sufficiently to prevent such a war being popular for 
long, in spite of the light hearted way in which some 

' French writers speak of it. 





EE — a 

We have little doubt that there is too much good 

feeling and good sense in France to provoke such a 

catastrophe ; but the bare possibility ought to spur us 

on to the construction of the classes of vessels specially 
suited to protect our commerce. 


BRITISH ARMOR-CLADS AVAILABLE IN THE IMMEDIATE 











FUTURE. 
| j 
ge. | 
. ee 
Name. | 3 Displac e Speed. E > Armame nt 
Haunch,| ment. K E Primary guns 
| 2 
i ] 
| 
Tone Knote In 
Hercules | 868 HMO) 40 W &—18-ton M.L 
Monarch 1868 8,820 9 lu 2-24 
Audacious 1N6v 6,010 28 | ~ kK iz 
Invincible 1869 6,010 “41 |; 8 1— 12 
Sultan : 1870 0.200 m1}; «(68 818 
Iron Duke | 7870 6,010 2°6 | » 1-12 
Hotspur ; 1k70 4,010 12°7 1? 2-2 
Swiftsure 1n70 | 866,910 wa | 8B 1O— 12 
l'riumph 1870 | 6,640 20 | «OB 1-12 
Devastation.. In71 | 9,330 8°68 | 1 3 
Thunderer IN7T2 0,330 184 4 ° = 
Rupert INT2 5,440 18°6 14 2 16 
Alexandra | 1875 9,400 | 15°0 2 2 
Dreadnought «| 1875 10,820 14°2 14 1 - 
Shannon 1875 5.300 wé4s (8 2 18 
Inflexible 1876 11,880 38 | BA i ™) 
Temernire,. aces 1476 8,40 M45 11 4 wh 
Be lleisie , 1876 4870 | 122 iz 4-2 
Nelson ee 1876 7,090 144 W 4 8 
orthamptor 1876 7.640 13°2 v 418 
Neptune 1NTH 0.910 42 8 4 34 
Superb 187TH 9,170 13°68 Iw 16 18 
Agamemnon 187v 8,510 133 16 4 os 
Orion > In7TU 4,410 mo 2 ‘sw 
ax aU 8.510 ] 15 i a] 
Conqueror IMM 1 6,200 1 12 2—44-ton BI 
Collingwood IRR 0,150 164 18 4 43 
Colossus ee Te abd 0.150 ] 18 445 
Edinburgh MAY 0.1m ! 1s 4 45 
Imperieuse 1S 7.800 7°0 T 414 
Rodney or a 0.700 70 Ix ios 
W arspit ; . 1M4 7,300 i7'0 1 {1s 
250.140 —_— 


FRENCH ARMOR-CLADS AVAILABLE IN THE IMMEDIATE 








FUTURE, 
| a. | 
_ Diep) ac o | Spec a F s Armament 
Name launch ment | a E Primary gune 
| * 
} 
Tone | Knots | In 
Ocean 200 , 1868 7 DAM 13°7 4 Whton 
Marengo Ise) 7.18% 120 hy 4— zs 
Suffren : : 1k70 7.000 48 % a 
Richelien 1873 9,100 MO | 6 24 
| Friedland 1872 840 | «184 ‘ 8 wz 
Colbert 1875 8.407 M44 why 8-2 
Tonnerre |} 1875 5.074 | 12°86 14 > wa 
Redoutable 1876 4,200 M7 | 4 1 2 
Trident 4 1876 a Ln ee oe 4, 4 WH 
Fulminant , 1877 5.574 120 a 2. 2A 
Amiral Duperre " 179 11.100 14°65 12bg 4 18 
Devastation os 1879 10, 100 1h 2 16 } 4 18 
Turenne 1870 6,400 M41 10 | 4 1 
Bayard 16) at | ue a) ' — 1 ‘| 
Terrible TRA! 10) M5 10% 2. 7b 
Courbet | ) BAY 0.700 Ino 18 4 ew 
Vauban | isa 5.900 M0 W 4 18 
Amira! Baudin | Iea8 11,460 0 rhe 8— 7h 
Furieux ... | 2888 wi) 20 17% 2 4 
Indomptable , 1 8A 7,168 4 1W, 2-7 
Duguesclin oes 163 | OS ROO M0 lo 4-184 
163,700 
NoTE French ships are generally better furnished with recondary 
armaments of gune than the British 


- > 4 08 ee 
Slipping of Leather Belts. 

The slipping of belts is a great annoyance, not 
always remedied bytightening. The writer hasknown 
a slipping belt to be so shortened as tospring the shaft 
without preventing the slipping. The radical remedy 
is to keep the belt pliable, so as to hug the faces of the 
pulleys; but this is not always feasible. The belt may 
be softened by neat’s foot oil or by castor oil A sicea 
tive oil, like linseed oil, is unfit for a leather belt, as it 
has anu affinity for the oxygen of the atimoephere and 


reverts to its acid base, which is injurious to the 
leather 

When a ready remedy is demanded for a slipping 
belt, the powder known as whiting, sprinkled sparingly 
on the inside of the belt, is least harinful of any similar 
application. Powdered resin is bad, as it soon dries 
the leather and cracks the belt, while it is dificult to 
get it ont of the leather whereas whiting may be 
wiped off or washed out with water. The use of water 
on belts, preliminary to oiling, is good. The belt should 
be washed on shutting down at night—or Saturday 
after the close of work, is better—and then the oil ap 
plied when the belt is partially dry. Never oil or wash 
a belt while stretched on the pulleys. If iron-faced 
pulleys were always lagged with leather, there would 
be little complaint of the slipping of belts. But often 
this slipping is due to too much strain on the belt 
there is economy in running wide belts—wider than is 
Many a three inch belt has to do 


duty for a four inch belt, to the annoyance of the ope 


the usual practice 


rator and the ruin of the belt 
++ere 


Neuraigic Ointment. 


To be applied to the painful part (Galezowski Ind 
Pharm, et Chim. 















































































é ey oe 
Set oma nk ei 








JIA_WNOLLD: 


[NOVEMBER 27, 1886. 





—~GUVA.¢MOINS V 40 M3IA Iwu3aNa9 Vv 


——— = —— 








. 
b—$ 
bs~4 
wee 
ee 
oa 
coe 
= 
a 
ope 
we | 
ew | 
~~ | 
= | 
m | 
ne 
Se | 
MR, 


Lid ONINZdN3L 


SS 



































NOVEMBER 27, 1886. ] 


343 














BRICK MAKING, 

Perhaps there is no process so easy to describe and 
yet so hard to execute as the making of brick. The 
clay is dug, kneaded, moulded, and burned, and each 
detail appears so simple that it would seem any oue 
ought to be able to transform a little clay into a good 
brick ; but between the pit and kiln stand two charac- 
teristics which must be present in order to insure good 
results—these are experience and skill. No rulecan be 
laid down for the handling of the clay; the routine 
which in one yard produces first quality would, if 
transferred without change to another, only cause mis 
erable failure. The method of burning and the degree 
of heat which in one locality will turn the clay there 
found into good, hard brick would, in the next yard 
perhaps, yield only a kiln of spoiled and useless clay. 
So that it is safe tosay that a brickmaker who had 
only worked one clay in one yard would be compelled 
to begin anew his apprenticeship if he were thrown in 
contact with different features. 

The quality of a brick can only be ascertained after 
we know the exact conditions under which it is to be 
used, for the simple reason that a brick may do well 
in one place and yet be useless in another. Of course, 
a first-class hard-burned brick—in this neighborhood, 
those of a dull, dark red are preferred—will do in any 
locality ; but in some circumstances the work is not 


harmed, and the cost is reduced, by the judicious use 
A hard brick which may be saturated 


of other kinds. 


PRINCIPAL ENTRANCE, NATURAL HISTORY MUSEUM, 


with water, then frozen, and finally thawed, without 
showing any signs of being injured may be used almost 
anywhere. Butasofter brick may stand exposure to the 
weather and yet be disintegrated if exposed to constant 
moisture underground. Another brick may not be 
able to endure either moisture or exposure to the 
weather, and yet may be well suited for inside work, 
where it will be kept dry. The adaptability of a brick 
of a certain quality for a certain location can best be 
determined by the maker, provided he thoroughly un 
derstands his business 

A brick yard, as usually laid out, consists of a large 
and perfectly level piece of ground called the yard, 
along one side of which are the rough sheds covering 
the kilns, and along the opposite side of which are the 
moulding machines, back of and near which are the 
tempering pits and clay banks 

The clay is first brought to the tempering pit, which 
is a circular hole sunk three or four feet below the sur 
face of the ground, and from twenty-five to thirty feet 
in diameter. In the center is a column, pivoted upon 
the top of which is a long horizontal arm carrying the 
wheel. This arm is revolved either by horses traveling 
around the edge of the pit or by steam. The wheel is 
large enough to rest upon the bottom, and as it rolls 
around it is gradually moved from the hub to the out 
side and then back again, so that in its passage the 


contents of the pit are surely and thoroughly com 


mingled. The clay brought to the pit is mixed with 
sand, and sometimes with a different clay, this being 
governed by the quality of the principal clay. In each 


quantity of clay sufficient to make a thousand bricks 





Scientific American. 


is mixed from one to a little over one bushel of coal 
dust or screenings. 
was used in the burning of brick, which was a slow 
and, as wood became scarce, an expensive operation. 
The mixing of fine coal with the clay reduces the time 
of burning to from three to four days, lessens the cost, 


and insures a more equal and thorough burning of the 


entire kiln. 
From the tempering pit the clay passes to the grind- 
er, placed just at the edge of the yard. There is a verti 


cally placed box, in which revolves a shaft carrying 


blades which foree the wet clay down and through an 
The mould, 
which is a frame having spaces the size of the brick, is 
first sanded and then placed on a platform beneath 
the opening, when the clay is forced into each space by 
a descending plunger operated by a short crank on a 
shaft driven by the main shaft of the grinder. A for 


opening in the bottom of one of the sides. 


ward movement of a lever by the moulder draws the 


filled mould forward, when it is placed on a platform 
| barrow. 
yard and the moulds emptied, the brick lying flat upon 
the ground. 


the mould in shape, but 


the bricks leave the mould, their edges are apt to be 
This is 


removed by spatting with a light board, of such size as 


rough and slightly drawn out or feathered. 


| to eover a mould of bricks, attached to the center of 


one surface of which is a long 


handle. Where there is plen 


ty of room, the bricks are left 


the kiln. In smaller yards 


SOUTH KENSINGTON, ENGLAND. 


they are put in hack, that is, they are piled up in a long | 


row six or eight bricks high. When there are indica 
tions of rain, two boards nailed together along their 
edges to form a right-angled trough are placed on top 
while other boards are rested against the sides of the 
bricks, which are thus protected from the water 

From here the bricks pass to the kiln, in which they 
are placed on edge, with the longest dimensions of 
every alternate row running in the same direction 
Between every two bricks there is a small space left for 
the passage of the heat, which, owing to the alternat 
ing arrangement of the rows, is obliged to take a most 
from the arch to the top. The 
at each 


roundabout road 
arches extend through the kiln, and in them 
After the bricks have 
all been set, the outside iscovered with a plaster of clay 
The fire in the 


in intensity in 


end the wood for the fire is fed 


that prevents the escape of heat 
is started gradually and increased 
continued as long as the experience of the burner 
dictates The small particles of coal distributed 
through the clay 

f 


heat, and render more sure theeven burning of the 


assist most materially in producing 


whole kiln 
For convenience, the bricks from a kiln may be 


placed in three divisions: those subjected to the 


} tect ¢ thre 


greatest heat, near the arch, those subjected to 


least heat, near the sides and top, and those in between 


in the upper bricks—sometimes known as salmon 
smpall particles of unburned coal may be detected 
the middle bricks, only the small cell formed by the 
coal remains : while the bricks which have been undu 


heated are shrunken and glazed sufficiently to clon 
> 





Until recent years, wood alone 


When full, the barrow is rapidly run to the 
When partially dried by the sun, they are 


turned on edge by an edging machine, which resembles 
is not quite so deep. As 


in the yard until ready for 





anne om 


these cells The bricks from the center are the most 


valuable, and are most sought after by builders, al 
though the others, especially the saltnon, have their 
uses, as was explained in the beginning 

Before the clay can become a brick, it passes, in the 
most common method of brick making. through the 
following steps: Digging the elay, shoveling in carts, 
dumping in the pit, and tempering; shoveling on 
barrows and wheeling to the grinder; moulding, put 
ting on trucks, carrying to yard and dumping ; spat- 
ting, turning up, and hacking in the yard; putting on 
trucks, tossing up in the kiln, setting, tossing out of 
the kiln, and dumping from the wagon at the place of 
building. It seems strange that each of a thousand 
articles can be handled separately so many times and 
then delivered at a cost of only from six to eight dol- 
lars. As one of the oldest and most experienced brick 
‘It is doubt 


fulifany other manufactured article, weighing from 


makers in the country said to the writer 


four to five pounds, can be handled seventeen different 


times, moved considerable distances, be subjected to a 
high temperature for a long time, and be finally de 
livered, sometimes inany miles from the clay bank, at 
a cost of only a little more than half a penny,” 
- —~— + Oem 


THE SOUTH KENSINGTON MUSEUM, 


The great and 


beautiful building, completed 
in 1881, for the reception of the overflowing treas- 
ures which the British Museum could not conven 
iently accommodate, has received high commenda- 
tion for its architectural merits and for its special fit 
ness for the purposes for which it was designed, and 


is now one of the places which most strangers visit 





ing London make it a point to visit. It contains the 


di 


— 
4 


el 
5 
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‘ 


2 
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GALLERY AROUND HALLS, SOUTH KENSINGTON MUSEUM. 


departinents of zoology, geology, mineralogy, and 
botany of the British Museum, under the style of a 
Museum of Natural History, and is open to the public 
free on three days of the week, there being a charge 
of sixpence on other days 

Some idea of the character of the building may be 
obtained from the accompanying tlustrations, one 
showing the main entrance and the other a portion 
of one of the galleries. The principal matérials of 
the building are red brick, buff and gray terra cotta, 
with greenish gray Cumberland slates and bands of 
Welsh slate repeating the banding of the terra cotta. 
| The interior, as may be inferred from the portion re 
presented, consists of courte and corridors of graceful 
proportions, the numerous columns and arches being 
richly ornamented, a distinctive feature of such orna 
mentation in panels and arches consisting of repre 
sentations of many of the varied forms of the organie 
boldly designed animal 


hh ngdom There are mia 


forms in silhouette along the lines of crestings, while in 
panels underthe windows are reptiles and other allied 
forme in high relief One of the panels in the en 


trance hall represents a pair of herons, one of which 


has just captured a lizard and @ panel on the balus 
trade has a pair of grouse, with young ones resting 
n the herbage The idea of representing, in the de 


‘orations, the object for which the structure was 


erected has been carried out so far a4 possible in all 
¢ 


the details, one enthusiastic critic going so far ar to 


ay of the building that the facade i« an open book, 


whereon are recorded, in a language which all can 


read and understand, the inexhaustible beauty and 
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wonder of this world in which we live.” Architect-| THE REPAIRING OF TANKS AND RESERVOIRS. | partially closing the break. Then, after repairing, 
urally, the building isnot predominantly either classi- | We illustrate in the cuts accompanying this article’ when water is readmitted, the hydraulic pressure, re-es- 
cal, Rowanesque, or Gothic, but rather a combination | an excellent method of repairing reservoirs in general tablishing the balance, makes the walls assume their 
of elements of all three styles, with special features and land tanks, such as are used for the reception of gas old position, and the crack opens as before. It was with 
adaptations that do not belong to either. It is a| holders. It involves the applic tion of a coffer dam, a view of avoiding the shrinkage under compression 
noble structure, and well sustains throughout the high | which may be made of any appropriate shape. One is and subsequent expansion of the walls that the coffer 
impression always made upon the educated observer | shown as applied to the treatment of a crack in one of dam was applied. The course of reasoning was this. 
The water, while present in quantity to fill the tank, 
was assumed to keep the crack open to its widest ex- 
tent. This seemed to offer the proper conditions for 
repairingit. If well stopped under these circumstances, 
there seemed little or no possibility of its opening 
|again. 

The tank in question was about 170 feet in diameter 
and 70 feet deep, A cast iron coffer dam, of U-shaped 
section, was constructed in sections, 6 ft. long and 4 ft. 
9in. in width. Flanges, faced off and perforated for 
bolts, were provided at the top of the lower section 


entering its magnificent central portal. 
> ore 
Mast African Drugs. 

OY curative drugs, the Kast African manifests but 
litthe knowledge. Near Lake Ugombo, a small, wild| 
aloe, when the green skin has been peeled off, forme an | 
ice cold and healing application to burns ; and in the 
neighborhood of Dar-es-Salaam, a highly aromatic 
plant, with hairy purple stalks, called arcazamudi, is | 
reputed a good native cure for pains in the stomach. | 
The Somalis occasionally eat the local variety of 
land at the top and bottom of the others, for attaching 
them together. The bottom section was closed at the 


dragon's blood, a resin of acidulous flavor obtained 
from the moli tree (Dracena schizantha), Between 
base, and had a small downward extension or well to 
| facilitate pumping. Studs or lugs were provided by 
|which to lift the whole. Asemi-circular groove was 


Zanzibar aud Dar es Salaam occurs a creeper with bean 
like, hairy, S-shaped pods having severe stinging 
powers; it is about four inches long, of yellowish 
brown color, and is called upupu. The pain yields to 
cowduog and wood ashes. In the same region, a 


learried around the edge designed to come against the 
sides of the tank. <A 2in. India rubber hose, with % in. 
broad bladed grass, called mwanga mwitu enjoys some aperture, Was provided to act as packing. The dam 
fame as a styptic. was applied as described below. 
Arrow poisons come tnuch more prominently within | The sections were all sgrewed together, while lying on 
the ground, with bolts and nuts, so as to secure water- 
tight joints between them. The hose was placed in 


the groove, and by blocks and falls the united sections 


the range of native study, and most tribes use some 
description of vegetable poison for anointing their 
spears and arrows. The most important is a species of 
were raised to a vertical position and lowered into the 
tank. Several of the lugs were used for attachment of 
ithe slings, so as to provide against accident. When 
‘the dam was in place, having the crack within its open 
ing, the water was pumped out bya large pump. As 
soon as adhesion to the tank wall was thus secured, a 
|small steam siphon sufficed to keep itdry. Thus a 
| space was obtained nearly 5 ft. longand 15 in. wide; ex- 
tending some 30 ft. down. A man was sent into the 
dam, who, with hammer and chisel, calked the crack, 
driving oakum into it until it seemed perfectly filled. 
The adhesion between the tank and dam under the in- 


Strophanthus, either S. hispidus or S. kombe, which| 
will probably prove to be the sole source of this class of 
poison used on the eastern coast, from Zanzibar to 
Somalidand, and even far intothe interior, The plant 
ina runner, bearing large, rough ribbed leaves, arrang 
ed in clusters of three or four together. Each shoot 
cousists of three branches, of which one bears the seed 
and the other two the leaves. The flower is yellow, 
with curiously tailed petals. The seed has the form of 
a huge military frog button, with lobes nine inches 


long, and is the direct source of the poison. This, ac 





cording to St. Vincent Erskine, is called wmtsu/i in 


(ijaze or Southern Mozambique, and is so energetic that BOTTOM SECTION OF COFFER DAM AGAINST 


fluence of the pressure was so great that the weight of 
mon wounded by arrows in the fleshy part of the leg | TANK WALL. the structure (several tons) could be sustained perfectly 
have been known to die within three hours, and with | without tackle. 
Hmall bucks the poison takes effect before they can| the gas holder tanks of the Consolidated Gas Company | It was applied in a somewhat contracted space, be- 
run out of sight He likens the active principle to! of this city. The apparatus was constructed and used ' tween the outer section of a gas holder and the tank. 
strychoine at the suggestion and under the superintendence of | Where the corresponding space in other gas holder 


These facts quite accord with the description given | the engineer of the company, Mr. William T. Lees. To; tanks is insufficient, more room can be procured by 
by RK. W. Felkin and A, W. Gerrard (Pharmaceutical | the gas engineer this process offers the complete solu- | hoisting up the outer section. 
Journal, April 9, 1881, p. 833) of the poison used by the | tion of one of his most vexatious problems. | The mending worked excellently. The anticipated 
Wanika and Wakamba tribes, west of Mombasa, ex When such a tank wall breaks, the rupture, as aj| results followed, and the tank is in use to-day. 
cept that several roots are supposed to contribute to] rule, is vertical, and runs down nearly to the bottom, a An incidental advantage of the method is that there 
the deadly effeet, These authors mention an antidote} distance of 20 to 35 feet. It is usually of sufficient ex-| is no necessity of stopping the operations of the gas 
composed of sundry roots reduced to charcoal, which, tent only to ecxuse a loss of water, not enough to ex-| holder, at least as regards its inner section. The flange 
however, proved a failure on trial on the bottom of the outer section, it 
may be assumed, would in most cases 
interfere with the use of that section. 
The face of the dam was flat. The 
radius of curvature of the tank was 
so large that no corresponding shape 


Careful investigation of the wmlsuli 
reveals the fact that it is a powerful 
eardiacg poison, as powerful as digita 
lin, and more powertul than veratria, 
when injected under the skin. But it 
causes only nausea, vomiting, and of the face of the dam was necessary, 
some weakness when taken by the the elastic hose accommodating itself 
mouth perfectly to the slight bend requisite 
The flesh of animals killed by this 


poison is eaten by the blacks without 


The application of this method to 


reservoirs in general is so obvious as 





iil effects. Probably identical with to need no mention. 
this is the “ poison tree,” from = the ooe 
roots of whieh the natives of Somali Gas, 


There are, says President A. C. 
Wood, Amer. G. L. A., about 1,080 gas 
light companies in the United States 


land extract a black and pitehy sub 
stance for poisoning their arrows. Per 
haps, iso the piteh like potson ob 


tuined from the boiled down bark of a and Canada, and of this number 153 





tree nsedhou the Rutiji River for appli are set down, in a recently published 


cation to «arrows, lances, and even list, as water gas plants. The total 
bullets, and the muaed, or poisonous number includes small and isolated 
decoction of the bark of a tree, em plants erected for lighting factories, 
ployed in the trial by ordeal of the mills, summer residences, and hotels, 
as well as those erected as auxiliaries 


to established coal gas works, and 
li 


natives of the Nyassa and Zambesi 
valley, is the same article under an 


other guise exclusive plants for lighting towns, 


Indulgence in narcoties appears to cities, and districts 
be confined to tobaceo, which is very During the past twenty or more 
commonly grown under cultivation, years, the projectors of various water 
It isa specual product of the Handei gas schemes have been indefatigable 
district, whence considerable quanti in their exertions to induce the estab- 
ties of the sun-dried leaf, beaten into lished companies to adopt their pro 
little round flat cakes about two inches cesses ; and, either by force or through 


in diameter, are sent down to Pangani threats of competition, demands for 





for export large sums of money, or by purchase, 


The tobacco is coarse and strong, they have only succeeded in establish 





but of fairly good flavor. The Kis : iy ing this small number of plants. 
wahili use water pipes (kiko), made When aman or company of men pro 
of gourds of various shapes They COFFER DAM AND SECTIONS.-DAM APPLIED TO TANK. jects and establishes an enterprise that 
swallow the fumes in smoking, and is for the accommodation and benefit 
seem to enjoy the paroxysm of coughing which re-| haust the tank in spite of all efforts. The general way) of the public, they are to be commended and en 
sults.—-/our. Soc. of Arts of mending such is to pump out the water, cut the | couraged in such an undertaking. But I will defy 
ae brick away for a foot or two in width, and rebuild the! the projectors of any water gas scheme to prove that, 


ACCORDING to a report of the Church Temperance | space. Then the tank is filled again. In many cases, in a single instance, their operations have been for the 
Society, there are in New York, the metronolis of the | after all this has been done, the crack reopensin about publie good or for the benefit of the gas consumer. 
New World, 10,197 liquor saloons, 447 churches, and 121) the same place. When the water is pumped out, the) Therefore it is not surprising that so few of the gas 
companies of the country have been induced to take 


public schools. walls tend to contract under the external pressure, thus 
‘ 
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bold of these schemes; and, in fact, the only wonder Dearly to the bottom of the test tube when the cork | sixth Avenue pin-connected structure so as to keep 


(s that the numbers mentioned above have allowed ,/8 in place. It is well, before putting the cork finally 
themselves to be inveigled or forced into it. |in place, to thoroughly wet the wick. 

| The cork,with the tube and wick passing through it, 
lis placed in the neck of the tube. The wet wick, if of 
| proper size, will fillso perfectly the aperture in the cork, 
through which it extends that air will not 
to pass. The outer end of the wick is placed in a ves 
sel of water supported well above the test tube, and 


+> 
o-oo 


THE CAPILLARY SIPHON. 


T 





O’CONOR SLOANE, PH.D. 
an ; ; ; my re be able 
The experiment illustrative of the mechanies of a 


drop of water given in a recent issue of this paper ex- 


emplifies very well the action of films, or capillary force. 
It is a magnified illustration of a force that usually is 
In the 
pores of blotting paper or of a lamp wick, where the 


only seen exercised on the smallest objects. 
liquid columns are of almost infinitesimal area, it be 
comes Visible. In larger tubes its action is almost null. 
If adry and tubular substance, one that water can wet, 
in a vessel of water, the fluid 
If the object is bent 
into the shape of a siphon, and its free end is carried 


has one end immersed 


will rise to a considerable height. 


below the level of the water, hanging down outside of 
the it 
By capillary force its pores are filled with water. Drops 
begin to form at its free end, and capillary action ceases 


vessel in question, becomes a true siphon. 





as far as the porous substance is concerned. The action 


was dependent on the existence of surfaces of water 


concave toward their direction of motion. As soon as CAPILLARY SIPHON EMPTYING TRAP. 


these disappear, capillary action with reference to the 





The porous substance now repre- 
and the water the 
longer arm by true siphon action pulls over the fluid 


tubes is imporsible. 
siphon will begin to work, and water will be carried by 


it into the tube. As the cork is supposed to fit tightly, 
and must do so for the success of the experiment, and 


sents amass of narrow tubes, in 


from the vessel, and delivers it drop by drop from its | 
end. jas the small tube and wick both pass tightly through 
it, air cannot escape. Hence as water is siphoned into 
it, the pressure of the the 


yjses in the small tube. This is the indicator or gauge 


A simple method of constructing a capillary siphon 
the A piece of wire is doubled and 
into the proper shape. 


is shown in eut. air increases, and water 


bent This serves as a frame- 
The smaller the bore of the gauge tube 


If all is rightly 


work, and around it strips of muslin are wrapped. | Of pressure. 


Placed in a pitcher as shown, it soon becomes charged the quicker the water wjll rise in it. 
proportioned, the pressure will show in five minutes 
and in an hour the water in the gauge tube will 


up four or five inches. 


with water, and if time is given, it will empty the ves- 
sel. A towel placed in a pail of water and hanging — 
over its side will empty it if the end falls below the 
Otherwise it will draw the fluid 


down to the level of its own outside dependent end. 


It is well, before showing this experiment, to cause 


bottom of the vessel 


The reason for illustrating this very simple experi- delivering water into some other receptacle 


ment is its practical value. In the treatment of inflam-|4* & trial of its efficiency, and if it operates well, then 
mation of glands, notably of the mammillary glands, the success of the definite experiment may be safely 
The preliminary trial should be made with 


It 


aperture 


relied on. 
the wick 
that it should tightly 
but, at the same time, 
the passage of water will be interfered with 


irrigation is often prescribed. At home this is usually 


through the cork is essential 
fit the 


it must not be so squeezed that 


effected by hand, wet cloths being applied to the place passing 
and continually renewed. This involves incessant at in the cork, 


tention. If, however, a cloth is spread over the seat 


of inflammation and a slow dripping of water upon it 
is is reached. in a As it delivers water very slowly, the water entering 


maintained, the same result only 


the test tube forms a layer on the surface of the water 
If the 
water is filled with clear water, the appearance of the 


manner. ‘To this end the arrangement 


The 


van be made as long as necessary, so as to lead the drop 


more perfect 


already present. outside vessel for supplying 


just described lends itself admirably wire frame 


layer of transparent fluid on the colored layer below is 
of interest. The pressure tube should dip well into 
the colored fluid, as the objeet in coloring the water is 
principally to canse the slender column to show well 
If only slightly immersed, the uncolored water delivered 
by the siphon may enter it, making its column hard to 
discern. 

++ Ore 


The New York Elevated Ratlroad Structure. 

| The patrons of the elevated railways are, no doubt, 
deeply interested to know that the structure on which 
they ride sufficiently the 
f jstrain to which it is subjected, and to that end I beg 
| this 

| facts, in reply to your editorial of October 14, headed 
\“The Elevated Railways.” 






daily is strong to endure 


you to insert comntnication, embodying a few 


The ** L” lines consist of thirty-two miles of strue 
ture, all of which is double track. They are divided 
into spans about forty feet long, each span being in 


dependent, ang the ends of the girders resting upon 
transverse girders supported by wrought iron columns 
the girders 


in one type of construction resting upon 


the columns. 


CAPILLARY sIPHON The material is the best refined iron for bridge! 
purposes, and has a tensile strength of not less than 
50,009 pounds per square inch, the rapid transit aet 


wherever desired, and a slow drip can be maintained requiring that the strains on the compression and 
by the hour on any place. An early use of this appli- tension members be limited to 9,000 pounds per square 
cation for a period varying from several hours to one inch, the shearing strain on the rivets to be not more 
or two days may prevent many weeks of sickness. than 7.000 pounds per square inch, a maximum deflee 
For personal attendance, always more or less uncertain, tion of the girders to be not greater than 1 0 of 
it substitutes definite mechanical action its length, the columns so proportioned asto have a 


The same siphon may work to the detriment of, factor of safety of five, and the foundations not to have 
health. A plumber’s trap depends for its efficacy on | a greater weight come upon them than 2,000 pounds to 
its filling of water If some threads get into it and the square foot 
are carried over the bend, as shown in the next cut With the increased weight of the engines now in 
they may form a capillary siphon, and in time empty | use, necessary to draw five loaded cars, in no case is 


the trap and admit sewer gas. any portion of the structure strained anywhere near 


f 


The pressure producible by this form of siphon de-| the limit above referred to 

pends, as in any siphon, on its effective height The Ina series of experiments made by the eminent Eng 
measure of its force may be determined by experi- | lish engineer Fairbairn, he concluded thata light plate 
ment. A test tube, six or eight inches long, has a girder of 20 feet span, if subjected to 100 daily deflee 
doubly perforated eork fitted to it A little colored | tions equal to one-quarter of its breaking load, would 
water Is placed in the bottom of the test tube A! last 300 vears Now, our structure having a factor of 
few drops of ink will answer as the coloring agent. <A| safety from six to ten, the latter on Second Avenue 
glass tube of small bore is arranged to pass through| what may we expect as to the life of the I,” roads 
one of the holes in the cork tightly A lamp wick is| Surely, not so seriousa condition of thinus as set forth 
rolled up longitudinally and is passed through the}in your editorial 

other. It must also fit tightly, and should reach down| We have during the past four years re-enforced th 





the whole allowed to stand. In a few minutes the | 1. 


| 
| 
| 


| 


the lamp wick to act as a siphon for a few minutes, | 
This acts | 


jup the high factor of safety required by our charter 
jand fit it for the of The 
Third Avenue line is undergoing the same additions 


type engines how in use, 


three-fourths of the work being completed, The Second 
Avenue line is designed for enpines much heavier than 
those we are now using 

The elevated structures cannot consistently be com 
| pared with iron bridges of surface roads: 


The spans of our structure are small in compari- 


son, 
2. The trains are much lighter, 
3. The engines less than one-half as heavy. 
4. The speed is from one-half to one-third less than 


on surface bridges 

5. A long train causes no greater strain than a short 
lone, because one car only, or 
be 


how long the train 


an engine and part of a 


car, Can upon A pall ol girders or bridge at a time, 


no matter 


Pieces of iron taken out of the structure recently 


and carefully tested show that no deterioration has 
taken place 
A board of eminent engineering experts and builders 


March, 


1885, and reported that the structure was in better con 





of iron bridges made a thorough investigation 


dition at the time than when first opened for business 
Associated with these gentlemen was Professor Thurs 
now 


ton. of the Stevens Institute of Technology econ 


nected with the scientific department of Cornell Uni 
versity, who made tests of the iron, and reported that 
there were no sigus of crystallization, amd was sur 


prised at the uniform good quality of the iron submit- 
ted to him for testing 
A large and efficient 


night and day 


force of men is employed by 


the company to inspect the track and 


structure, Constant improvements are being made to 


the structure from undue shocks, such re 


fifty 


pounds pet 


iis 


relieve 
with steel rail 
the best de 


K. Hain 


placing fifty and six pound rail 


yard, and 


F 


weighing seventy 


vices for rail joints are being tested wn 
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Gas Holder, 

Pease & Limited, of 
for eighteen months in course of 
It is 


engi 


A Gigantic 


Messrs. Ashmore, Benson Co 
Stockton, have had 
construction the largest gas holder in the world, 
Messrs & 
neers to the South Metropolitan Gia 
at i 


when complete d 


designed by Creorge Frank Livesey, 


Company, and is 
works ust Greenwich, 


being erected at their new 


This gas holder will consid 


holder 


London 


erably exceed in cubical capacity any other gas 
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PRESSURE PRODUCED BY CAPILLARY SIPHON 
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in existence The height of it, when inflated, will be 
174 ft.. and the diameter of it 250 ft.. and it is calcu 
lated to contain &,250,000 cubie feet of was It is con 
structed in four tiers, which telescope into one another 
sothat when not in use they lie flush with the ground 
in the conerete tank, which is excavated to receive 
them. The area covered by the holder is rather more 
than one acre in extent: its roof is without internal 
ipport, except when lowered, when it is supported by 
1 wooden framing fixed in the tank, and on which it 
rests lo keep the holder in its proper position lhere 
are 28 wrought iron standards, at equal distances round 
it, rising to the he ght of 178 ft up which the guide 
roller vor The total weight ipproximately 1700 
tol included in Which is a considerable amount of 

ae r) holder will be the on!) one in the world 
‘ eeding in size either of the Birminghain corporation 
yas holders, illustrated in the BCIENTIF! AMERICAN 

i No ‘) 
“a - o 

LOWER It is estimated that about 100,000 species 

of fi ny plante are now kuown to botanists 
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ENGINEERING INVENTIONS. track consisting of hinged links, to make endless tracks, | A pair of apertured shutters are pivoted in # case inter- | ciency of the gas engine will probably be attained, anj A 
4 whereby springs can be dispensed with, and the vehicle secting the camera tube, and arranged to swing past | the direction in which to look for such improvemen: 
A feed water heater has been patented - ” - : ‘Hiei “ iti —_ 
; . : is designed to have a smooth and easy motion, without each other, to open and close the camera tube, a spring: | in utilizing the pressure now lost at the exhaust, The 
by Mr. George Green, of Corpun ¢ ree ye It 1 jolt, strain, or friction. | actuated lever operating both shatters simultaneously, Sinem ae human Gas 2 a 
composed of a series of piper attached to half cylindri- | the device being adaptable for either instantaneous or J 8S . ILD, SILVER, 
cal heads, placed diagonally in the fire box of the boil- A half sole for boots has been patented | time exposures. CoPpPER, AND LEAD ORES. = Wal Ac 
er, and connected with ite water space, being designed by Mr. Darius Banks, of Morrisville, Pa. It is formed ter Lee Brown. Chieago: E. . Sar- as 
nino to serve a @ spark arrester and increase the fire | With a V-shaped recess at its rear, into which a metallic A vegetable and root cutter has been gent & Co. — 
surface. fastening plate is inserted, with apertures for nails or | patented by Mr. Ira P. Cribb, of Canandaigua, N. Y. This te a sccond edition, reviced and enlaran’. or Th 
: ‘ other fastening devices, for securing the half sole to the | The frame has two hoppers divided by a partition, a ; : re OF 8 coun 
A method of heating water in steam ' hand-book especially designed for the use of those > 
< teins “ , instep sole, the main body of the half sole being secur- | screen, troughs, a reciprocating cutter frame provided = ; ‘ ; Perf 
generators has been patented by Mr. Frederick G. : , > , | Who have not had previous technical experience or - tion. 
ed to the boot or shoe by nails in the ordinary way. with horizontal and vertical knives, and other novel , 
Wheeler, of New York city, This invention covers an , features, the whole to arranged as to work efficiently SSS. IDSEYH ABD URES Hp part 
improvement on a former patented invention of thesame| A Se€Wing machine improvement has or mpidly without danger of the cnachdas besemsing all the methods and apparatus employed being cx iet 8 
inventor, and consists in firet charging the generator | been patented by Mr. Otto L. Schastey, of New York clogged plained in great detai),in what might be styled suc) Jo 
with water at ordinary temperatare, and then obtaining | City. It is for machines that sew with a single thread, , : ; common sense way that beginners can readily follow rns 
the initial heating by injecting superheated steam, used for making a cross or binding stitch, and has A lock-up for printers’ forms has been | the directions without the need of a teacher. Low 
A k } t it ite throat plate made movable with the other parts, the | patented by Mr. Walter Lloyd, of Chicago, Ill. It con- frou 
spar arrester 1a8 Deen patente »Y | invention being an improvement on a former patented | sists of two bars slotted lengthwise, and two cross bars of t 
Mr Orlando T. Owings, of La Mare, lowa, The smoke | jnyention of the same inventor, fitted thereto, all fitting into a tongue on the inner edge Special. of B 
tacks projects inte & cap, 0 defector being onpperted| =, tee tan nn tented by M of the chase, the bars having ratchet teeth on their New 
from the upper end of the smoke stack, and having a ao oe nto ae — “~< eC ~ be mano outer faces, and there being corner blocks to engage ~ Ww 
central aperture, with a lid or cover, and other novel | 70 \- Conger and George W. Henderson, of Columbia, | +104. teeth on the bars, and hold them in position as HE EXP AN 
features, the device being simple in constraction, and Mo. It is designed to convey grain, flour, sand, etc., they may be closed up pe the type forms. - T EXPERIENCE OF EMINENT niet 
calculated to prevent sparks from passing out of the |!" such way that the material will not be injured in han- JURIST. ss 
guaclee otack. dling, and has @ reversible flight, with a stop, whereby} A former for sheet metal vessels has! ‘ne attention of social scientists has long been called Ww 
: the flight is held in a positive vertical position or al- been patented by Mr. Charles A. Wilbraham, of Poquo- | wo the increasing fatality among America’s brain work. alty, 
A reversing gear for engines has been | jowea to slant as desired. nock, Conn. It has a bed plate to which a former | ers. arti¢ 
patented by Messrs, Robert Rutherford, of Reutchler, A chile vest te ‘oli , t tent block is held, one or more gauge bands fitting over the | When brought to a full conviction of their increasing part 
und Thomas Moore, of O'Fallon, I, An eccentric Hn Fest for violing has been patent |r joc and over each other, and a clamp adapted to hold | 44n¢ers, their souls stir within them an ardent desire M 
with a forked pin i adjostable on a disk attached to ed by Mr. William V. Arthur, of Oakland, Cal It is the blank to the band or bands prior to bending the for help and relief. The tendency ofttimes is to grasp doul 
the crank shaft, acam plate sliding in the disk, with | de of hard wood or other suitable material, and has | yan, with other novel features whereby the bodies of SAAS NaS HOUND Seetereten, OAS @ Gens Pies 
‘ . , » 1 ; sd pi its top surface hollowed out to adapt it to receive that |...’ ae salgrachonge ics 4 : and one things are offered, but all seemed doomed |), fem: 
diagonal grooves which engage with the forked pin, part of the jaw usually rested on the top, the rest when | ee SUS Cees Can Ue Center epee aly Oem disappoint, for medicine can offer no cure. A change «{ ness 
and other novel features, whereby a positive motion is ; shat ot | economy of time and labor. life and habits oft affords nature opportunity to recupe Dn 
given to the slide valve at all times, and the link com. | !" place being above the belly of the violin, and not in | 
’ ad , A valve attachment for hydrants has | '‘¢ 404 the individual may go on for atime; but with won 
monly used for reversing is dispensed with contact with any of the vibrating parte. mites patented oy Mr. Lgmen G@. Keyes, of Asmstvena the aid of at estorer to the nervous system, if there 
» An automatic danger signal has been| A picture hanger has been patented by | cansas The bined case‘of the valve is cused peed, coset» Soap ren nama 0 
patented by Mr. Errett B. Phillips, of New Castle, Pa, | Dora Mitchell, of Ottamwa, Iowa, It consists of a pole an te eines enetee Ghantioes by mesne of 0 bution, the Suvedeneal ett — them. P.. 
Combined with a signal operated by a slide is a chain | made in sections hinged together and provided with a exterior thread of which is a left hand thread, and the : . ant 
mounted on sheaves and carrying a bar, a spring, and | fastening at the joint, with a double forked head piece valve and its chamber are so inserted that they may be “ REVITALIZED.” June 8, 18% ing. 
lever, with stem, and means for operating the slide | Axed to one end and a spring clamp fixed to the other | gi. cnnected from and lifted out of the hyd ~ a by 3 
’ ’ te , ydrant case, I am not only\pleased, I am delighted with the Treat- 
from the chain, with other novel features, #0 that an | €04, making a light, strong, and efficient tool for hang- saving the digging down around the hydrants for re-| ment. The thi eo after eames to use it, = = vise 
approaching train will trip the parts and cause the sig- | ing and taking down pictures. pairs from freezing, etc. utter surprise and essible joy, that terrible * sink- pe 
nal to be displayed, the invention being more particu A spark arrester has been patented b : : : ing feeling’ in the pit of my h, and a week later that ~_ 
larly applicable to points upow the track not visible | we yonn H Optenberg, of Oshkosh, Wis. This the | A middlings purifier has been patent- | twin curse, the dull pain the eyes, both of which B 
from each other. tie ae nip im _ a ae ane psdiadeee patented in ed by Mr. Ora L. Anderson, of Pleasantville, Ind. | constituted {the burden of my eomplaint when I con- tor 
) OVE v 4 P| ? of P “, e ‘ "I 
y It has a vertical series of shaker frames, two vertical | sulted you, had disappeared, and I have not been Nev 
Tn vention of the same inventor, in a novel arrangement | sorieg of sieves mounted therein, intermediate conveyor | troubled with either since. It is wonderful! A 
AGRICULTURAL INVENTIONS. whereby the main deflector may be raised from its nor- troughs, afeed spout for one series, and anelevator| “1! experienced no particular sensation in using the dist 
: , ' ' mal [position to one that will allow a free draught landing from the conveyors below this series to the treatment, made some blunders, was somewhat irregu- and 
A harrow has been patented ry Mr. through the smoke stack, with other novel features, upper sieve of the opposite series, the machine being lar, and since I began have been severely taxed both bal, 
Mathiae ©, Theisen, of Diana, Dakota Ter, This inven- P A ‘ ‘ z neers mentally and physically, notably in the trial of a $200,000 
. relnen, Of Diana, Dakota Ter, ‘This inven-) A hand mirror and brush has been pat- | designed to thoroughly purify and grade middlings | Wit ease. which lasted elaht days, and yet with it wt | T 
thon covers a novel construction of a harrow designed to ted by Mr. William Booth. of { i M his | passed through it , _ a oe ays, ang ye Dita lish 
be readily adjusted for use as a rigid or a flexible har — 4d - SEED SSE, OF aneee _— Sane. "Cae | = P eer a iy eee 5 ieniee eerie = cop 
row, oras'a smoothing harrow, or a straight toothed | invention covers an improved frame, with a back plate, A stem winding device for watches the owe ee on the usual number of cigars 
harrow, and at the same time simple, strong, and dura- | * handle front plate on the handle extension of the back ' ¢5-ms the subject of two patents issned to Mr. Olof and punis - the usual amount of tobacco, besides in- ( 
ble plate, and a grooved band frame surrounding the whole, | yonanson. of New York city. The invention consists dulging in coffee in the morning and tea in the evening, v 
in such way that these articles can be made at less ex ‘ ‘- a . and eating twhat I liked. { repeat it, itjis wonderful 
' in a key constructed with a ring and a U-shaped loop | mp , bla. 
A combined drill and planter has been | pense and with greater facility than when made in the , ; } The benefits I have received will be worth many hun- me 
»tonted by Mr. William H. Halfaker, of Acton, Ind 1 | bent three times at right angles laterally, to adapt it to | dred times their cost. I,feel * revitalized ;’ indeed, I can 
oo ‘ Mi \ ; : nape ’ : ? =e, ordinary manner, receive and engage with the crown of a stem winding | hardly realize.{the change has been so sudden, that | who 8 
t Saale y so ine Japhed _ a it - or aor 4 A stock car has been patented by Mr. | watch, the construction also being such that the guard | am now writing in this cheerful strain am the same mis- Die 
bination of parts for a machine that can be readily ac Benjamin F. Williams, of Springville, N. ¥. The car | ting is attached to the rotary crown of the stem, to | erable creature who called upon you less than a month y 
justed to drill or plant the seed, and todrill the seed at A , ago.” 
is divided by four partitions, which are pivoted so their facilitate the easy and quick winding of stem winding : , tou 
a greater or leas distance apart, and which can be readi cat “tag ney ane ap egninst the sect of tt emechas “ July 19, 1886.—It is now two months since I began the pro 
ly controlled and will be reliable in operation, however «Sh acetla ne lee tyme pret 1 re use of your Home Treatment. I still have on hand a kin: 
ailjusted, there being movable feed troughs, a slide rod for seeur-| A take-up’ and let-off mechanism for | small quantity of the Oxyen aqua. and the blue bottle is 
r pe 5 este , t . bi , ing the heads of the stock between bars, and other novel looms for weaving broad silk has been patented by Mr. | #bout one-eighth full, which shows probably that I have F 
corn and cotton planter Combined | features, whereby the stock may be kept, fed, and wa- | yames Nightingale, Jr., of New York city. Its con-| ®t strictly followed directions; and yet without the ark 
o on — 7 pe gps se Dk gee . son mages | struction isauch that the tension on the fabrics and eet sr mote re wrt st toon e. 
den é hey whi h re het. vat a paper nad tee A hydrocarbon burner has been patent- | warps is obtained from weighted levers, and not direct- | «rong tendency with the weak-minded ~< magnify their rte 
. . . . . . : ; 4 vak- 
- ; : i . > lyjfrom the cloth beam, as in other looms, the adjust- F ' 
number of grains planted in a hill may be regulated as ed by Mz. William Barraclough, of Balmain, near Syd- | 'Ys"ro , : ‘ y own diseases and cures.’ I may belong to this class, but ics, 
desired while the depth of the furrow may likewise be | "Y: New South Wales, It consists fof a reservoir and ment of the fabric to the reed being entirely independ-| fear of being so labeled will not deter me from giving Ste 
re miliniad as desired, the planter being calculated for burner connected by intermediate pipes, one being filled ent of the cloth beam, the only function of which is to | this unsolicited testimonial. I am sincerely grateful for pag 
a ding cotton or other 7 all seed , with glass, and there being heaters and mixing tubes, | Carry the completed fabric, but not to give the same | what you have done for me, and take this method of Mu 
vlan g cotton or othe mn soda, J . 
. whereby heated air can be mixed with kerosene vapor, any tension. marr om _ ee en ie V 
_——— « cme % ron ‘ ‘ - ” © months oO alled at your o , an en- 
ae with other novel features, for burning the vapor with- An incased pile has been patented by | tire stranger, | was suffering from two causes—a dull. Ma 
MISCELLANEOUS INVENTIONS, out the aid of a wick. Mr. John W. Crary, of Bluff Springs, Fla. The pile is| heavy feeling over and about the eyes, and a sinking 4 
A rein holder has been patented by Mr. An opera chair has been patented by | driven in the usual way, and around it is built a plat- | sensation in the pit of the stomach. I had suffered from wi 
rank JF. Gibbs, of Philipsburg. Pa. It consists of a | J¥lia A. Callahan, of Brooklyn, N. Y. It has a garment form suspended from cross bars on the top of the | these causes, it is safe to say, for twenty years, and they on 
rank, i , . ° ¥ ee ee 7 . P 7 7 ato 
: : : knob or button on the top of the chair back, a hook | pile. Upon the platform and around the pile is built a WEpSEESeINCNENnSS mapentenes. 5 te lnpenNnee 4 ™ 
novel construction of buckle adapted to be clamped on ; ’ brick casing, leavisie a emall space next the pile to be | O@"e7 to any one who has never been thus afflicted the ‘ 
the rein, and having @ loop for receiving the hand of | support pivoted to the side of the chair back, and a aiied | ~ eats : Sonya bo a4 a ite ah P - 4 "| slightest conception of what I suffered. 1 do not refer N. 
the driver, making a simple, easily attached, and efficient | 400k or support pivoted to the chair near its lower end, " “ a 2 “~ ¥ : me - - l om a to the physical pain, for that was very slight, but to the no 
ipc , , 2 . . . sunk, as the casing is built, to or below the genera “i 
hand hold or rein holder, adrip cup being fastened to one of the rear legs for re : mental agony. You did not tell me that I was the vic 
ceiving the lower end of an umbrella stick or cane, the , level of the bottom, the space next the pile being finally | tim of dyspepsia, but | suspect I was. At least, what . 
A fabric turfing or rug making imple- chair itself being of the usual construction, | filled with cement. Henry Ward Beecher says.of dyspepsia is equally appli- St. 
ment has been patented by Mr. Damas M. Chamberland, Ae bined blackt 1 1 cable toa person suffering as I did, to wit, that it is ut- ont 
of Daluth, Minn, It isasimple device for making a hay mned © oe . ae Ace Py sup- } NEW BOOKS AND PUBLICATIONS. terly impossible for such a person to be a true Christian - 
aaaall a . . t haa been patented by Mr. Henry E. Hayes, of | “It may be that my suffering was purely imaginary, if 
succession of loops ina fabric which forms the body | POF , , ' " . 1 purely imaginary 
of a rug, the dovice being one which can be convenient Brooklyn, N. Y. It consists of rods, three in aset, of | MICROSCOPIC FUNGI. By M. C. Cooke, there can be such a thing as distinguished from the real ma 
ly held in the hands in making the rug which two sets are used, the upper ends of each three LL.D. Illustrated with 269 colored article’; but if it was, then my mind was diseased, and al! I 
, ‘ | rods being inserted in the angles of a triangular case, figures by J. E. Sowerby. London : | the more credit to you for restoring it vo its normal con- ] 
A barrel vent has been patented by Mr. | with other novel features, making a readily adjustable W. H. Allen & Co. 1886. Pp. 262. dition. an 
Frederick Hopkins, of Chicago, Ill. It is especially for | support for maps, charts, etc., and one which will allow | This work is ofamuch interest at the present day, when siniaiteaeetetms des semamome een md a! 
nse on beer barrels and similar vessels, and is #0 made | of their being easily reversed. the need for specializing microscopic stadies is 80 ap-| use of your Treatment, and po te hema trouble not So 
t ormit the wit ’ the tent > 2 . , » is : ‘ Cc 
as to admi — - vm -_ = = agente ” : / ne nts An apparatus for cutting circular wood- parent. The first impulec of the possessor of a micro- | over four days later. You gave me noassurance of such on 
ai the top, and yet preve nt the passage of gases from scope ia to apply it to all objects, using it really a8 8| speedy results, and I was as much surprised as delighted A 
vieuia en plates has been patented by Mr. Isaac M. Rhodes, of | : ; 
the barrol, Hancock, Mich. In the base plate is a screw, to secure scientific toy. In Mr. Cooke's manual) there is pre-| when they came. Indeed, it was with considerable dif- 
A laundering machine has been patent- | tne plate to the wood to be operated upon pee there to sented aspecial field for its use; and it is by following | ficulty that I brought myself to a full realization of the m 
ed by Mr. Robert H. Cornett, of [Livingston, Kan. It is | an upwardly extending bub, which forms sae toe “ote precisely such lines of work as here suggested that the | facts. : a — _ -_ since the first ——. r 
. 4 s : J ’ . : » . —s 7 t . is to be ance of my troubies ey have not reappeared. vat m: 
for washing and wringing clothes, and has a washer | ing for an operating handle that carries adjustable cut- best disc ipline is secured and most real work is to be thoativel te Giveantinnenne ef the Gesetuent wer ve = 
#0 fixed in a tub that by tarning a crank the clothes are | ters, which can be readily arranged to cut in a circle, as done with the instrament. The subjects of rust, emat, remains to be seen, but I have the utmost faith in your EN 
passed between a main roller and bed rollers, some with | desired ‘ mildew, and mould are treated of, and, cat is evident printed statements that the results of the use of Com Tr 
corrugated and some with plain faces, while a wringer | ai. even from the title page, are most liberally illustrated. | pound Oxygen are permanent.” bs 
is held in convenient attachment to the tub by brackets, A tricycle ~~ been patented by Mr. The cuts are beautifully colored, and —e ~ — | “ Angust 25, 1886.—It is now more than a month since aa 
: : William N. Smith, of Bad Axe, Mich. The invention one quite ignorant of the subject would be guided along | stopped the Home Treatment, and I am happy to say 
. *“xtracting < 
A se O55 = be —- es ae fr ~ consists of an interchangeable train of gear wheels the road to full knowledge of it as far as it has been | that I have had no return of my old trouble. It is won w 
, “ “ *¢ 2 vt J J tt se : ‘ ~ ic _ oC oT y 
a — _— io ee te J : ae te r rotating the driving wheels, and operated by treadles, developed. The recent origin of the study is animad- | derfal—{ had almost os miraculous. Scientific chem 
aris, France i@ process Involves the ase OF & Bpeci- | . ‘ i : " —— | ists and professors of”colleges may talk as they pleas: 
th teeri levice table seat erted by the ant and the great relat - 
sie detiind entities Gadiien, te etd wah | with a steering device and an adjustable seat, making verted on by the anthor, anc the great relative impor- | seed Geanaanath Sateen Githae eters ent a 
: , a machine especially adapted for regulating the speed tance of the cryptogams is insisted on. The main part | 
the heavier Impurities of a tannin extract are eliminated kt Sle itae 1% i : € the work ta! \ 1 ie <i f | stance,’ but they never will convince me. 
from the tighter and purer portion, the latter liquid be- as required for racing, traveling on rough roads, or in of the work is in pope ar anguage . ut an appe ndix o “You ask about the constipation and the nervous - 
ing drawn off from a point near the center of rotation, Remy esuntey. , some fifty pages gives the botanical classification and de- | trenjuiousness. Well, I think they are both somewhs 
p : A wheeled vehicle has been patented scriptions of the fungi treated of in the book. An in- better, although they are by no means cured. It wou 
Wall paper forms the subject of a pat [by Mr. William B. Kelly, of St. Louis, Mo. Ithas a ‘ex closes the work, be strange if they were. In the first place, they were nm - 
ent issued to Mr. William Campbell, of New York city. | series of independe “¢ re twe the troubles which I consulted you about; besides, ' 
J pendent wheels arranged between oppo- _ D er _ . ’ 
It has adesign or figure, with a continuous surface of | site sides of the platform, springs sustaining the load THE GAS _ ENGINE. By Dugald Clerk. think the constipation is inherited; and as for the nervy 
flock of a single color, through which the design ap- he wheel § wheel i d ike New York: John Wiley & Sons. ousness, that is no doubt due to the use of tobacco, tea R 
. t é 4 | on the whee *, —~ we pelea pti tl om wheapione Th thor h thi vork endeav: 1 " and coffee, and to past indiscretions. Indeed, the mos! as 
pears, the design being first printed, the paper then en- | any obstruction and lift the wheels successively over in reseongivennt legge hype tngecempiars> nip a remarkable thing to me about the cure in my case is tha 41 
tirely coated with glue, and the flock applied to the en- | jt, the springs afterward forcing the wheels back to the the different steps by which the gas engine has, from | |, 14. effected without the slightest change in habits 
tire giue coated surface | ground. a comparatively insignificant use in 1860, obtained the | gi o¢ » 
A method of blasting earth has been| A gate has been patented by Messrs. '*"8¢ employment it now has wherever small powersare | Any person desiring to know more of this jurist’s ex ri 
7 ired. book also explains the science ‘ é tite by a ht p 
patented by Mr. Henry H. Bourne, of Manhattan, Kan Henry P. Bullock and Henry P. Cayce, of Jonesbor- required. ‘The ok . oe atne te — nce and prac | perience will be cheerfully gratified by him, and we F 
: } 3 “ tice of the gas engine, treating of the different types and | name and address will be given to any upon applicatir 
it consists in boring a hole of proper depth, inserting a | ough, Texas. Its construction is such that it may be - m eth - a‘ Si 
tuk 1 explod Il cartridge at the t f ned rally by the d f a plat. the chemical and physical phenomena of combustion | to Drs. STARKEY & PALEN. T 
u oe, and explo ing a ome - se gea he bottom of | openec eames y by the ¢ a anipttn of a platform | 4 explosion exhibited in the leading examples ofthese | If you are suffering from any chronic disease, abou' R 
the tube, then filling the chamber caused by this explo- | in the gateway or by the pulling of cords pendent from machines. The author, although himself the builder | which you are growing discouraged. such as Pulmonary) B 


sion with the desired explosive, withdrawing the tube, 
and firing the larger charge 


a support at or near the gateway, being designed espe- 
| cially for a farm gate which shall be simple, inexpensive, 


of a very successful gas engine, generously adds, | 


trouble, Catarrh, Bronchitis, Neuralgia. Rheumatism 
Nervous Prostration, etc., send a statement of your con- 


while “many inventors have contributed to fits pro- | dition to Drs. STARKEY & PALEN, 1529 Arch Street 8 


: ' gress, its present position is in the main due to the | Philadelphia, and get their opinion as to the value of 
A shutter for photographic cameras has , patience, energy, and commanding ability of one man, | Compound Oxygen in your case. It will cost you neth- 
Mr, Otto,”” Theconclusion is that a yet greater effi- ' ing. 








and self-closing. 


A vehicle has been patented by Mr. 
Charies Dinemoor, of Warren, Pa. It is made witha 
series of wheeis journaled in connecting links, with a been patented by Mr. Cyrus Prosch, of New York city. 
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Buses and Personal. 





The charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 





The right to manufacture the balanced reciprocating 
counterweight engine, illustrated on page 338, is for sale. 
Perfectly balanced, and needs no flywheel nor founda- 
tion. They are entirely free from vibrations. For further 
particulars apply to Chas. Louque, patentee, 31 Caronde- 
let St., New Orleans, La. 


John Kennedy & Co. build high and low pressure 
steamships and launches with the latest improved 
Louque’s patented balanced reciprocating engine, free 
from vibration. High speed guaranteed. Photographs 
of the Leader, &/ length by 8’ 6’' beam, sent on receipt 
of %ec. Address John Kennedy & Co., 81 Carondelet 8t., 
New Orleans, La. 


Walrus Leather, Emery, Glue, and Manufacturers’ 
Supplies generally. Greene, Tweed & Co., 88 Chambers 
St., New York. 

Wanted— Patented novelties to manufacture on roy- 
alty, or would purchase patent outright. Household or 
articles'in general use preferred. Address, with full 
particulars, Hardware, Plantsville, Conn. 


Montaigne speaks of “reposing upon thepillow of a 
doubt.” Better repose upon the certainty that Dr. 
Pierce’s “ Favorite Prescription” will cure all chronic 
female diseases with their attendant pains and weak- 
nesses. 

DEAR Str—Your “ Favorite Prescription ” has worked 
wonders in my case. It gave immediate relief. 

Mrs. M. GLEASON, Nunica, Ottawa Co., Mich. 


Complete- Practical Machinist, embracing lathe work, 
vise work, drills and drilling, taps and dies, hardening 
and tempering, the making and use of tools, tool grind- 
ing, marking out work, etc. By Joshua Rose. Lilustrated 
by 366 engravings. Thirteenth edition, thoroughly re- 
vised and in great part rewritten. In one volume, 12mo, 
49 pages. $2.50. For sale by Munn & Co., #1 Broadway, 
New York. 

Blake's Improved Belt Studs are the best fastening 
tor Leather or Rubber Belts. Greene, Tweed & Co., 
New York. 

Apparatus for replacing broken pump chains without 
disturbing the pump or cistern cover. Individual, city, 
and State rights forsale by J. B. Brown, patentee, Hanni- 
bal, Mo. 


The Railroad Gazette, handsomely illustrated, pub- 
lished weekly, at 73 Broadway, New York. Specimen 
copies free. Send for catalogue of railroad books. 

E. L. Ransome, 8. F., Cal. 


Wanted—Competent draughtsmen, experienced in 
blast furnace and steel works construction, State ex- 
perience. Address G. 8. L., P. O. box 775, New York. 

Small Metal Goods of every description made to order. 
Die work, etc. E. C. Ivins, 5% N. 10th St., Phila., Pa. 


Machinist Foreman wanted who can handle fifty men 
to advantage and increase their production by latest im- 
proved ways of doing work. Address P., care of Wil- 
kinson & Co., 352 Atlantic Ave., Boston, Mass. 

Friction Clutches from $2.25 on. J. C. Blevney, New- 
ark, N. J. 

Haswell’s Engineer's Pocket-Book. By Charles H. 
Haswell, Civil, Marine, and Mechanical Engineer. Giv- 
ing Tables, Rules, and Formulas pertaining to Mechan- 
ics, Mathematics, and Physics, Architecture, Masonry, 
Steam Vesseis, Mills, Limes, Mortars, Cements, etc. 900 
pages, leather, pocket-book form, $4.00. For sale by 
Munn & Co., %1 Broadway, New York. 

Woodworking Machinery of all kinds. The Bentel & 
Margedant Co., 116 Fourth St., Hamilton, O. 

A Catechism on the Locomotive. By M. N. Forney. 
With 19 plates, 227 engravings, and 600 pages. $2.50. Sent 
on receipt of the price by Munn & Co., #61 Broadway, 
New York, 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N.Y. Pumps for liquids, air, and gases. New catalogue 
now ready. 

The Knowles Steam Pump Works, 44 Washington 
8t., Boston, and 9% Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J 


Nickel Plating.—Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. $100 
“*LAttle Wonder.” A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfit for plating, etc. Hanson, Van Winkle & 
Co., Newark, N. J., and 92 and % Liberty S8t., New York. 


Concrete patents for sale. 


Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 

Supplement Catalogue.—Persons in pursuit of infor 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
ENTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers, New York. 

Planing and Matching Machines. Al) kinds Wood 
Working Machinery. C. B. Rogers & Co., Norwich, Conn. 

Iron and Steel Wire, Wire Rope, Wire Rope Tram 
ways. Trenton lron Company, Trenton, N. J. 

Iron, Steel, and Copper Drop Forgings of every de- 
scription. Billings & Spencer Co., Hartford, Conn. 


Rabber Belting, all sizes, 774 per cent regular list. | 


All kinds of Rubber Goods at low prices. John W. 


Buckley, 156 South Street, ew York. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co. 
419 East &th Street, New York. 

Wrinkles and Recipes. Compiled from the Screwrtt- 
FIC AMERICAN. A collection of practical suggestions, 
processes, and directions, for the Mechanic, Engineer, 
Farmer, and Housekeeper. With a Color Tempering 
Secale, and numerous wood engravings. Revised by Prof. 
Thurston and Vander Weyde, and Enginecrs Buel and 
Rose. 12mo0, cloth, $2.00. For sale by Munn & Co., #1 
Broadway, New York. 

Chacks—over 100 different kinds and sizes in stock. 
Specials made to order. Cushman Chuck Co.,Hartford,Ct. 


Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, % Columbia St., New York. 
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Curtis Pressure Regulator and Steam Trap. See p. 142. 


Send for free Catalogue of Books of Amusements, 
Speakers, Dialogues, Card Games, Fortune Tellers, 
Dream Books, Debates, Letter Writers, Etiquette, etc. 
Dick & Fitzgerald, 18 Ann 8t., New York. 

60,000 Emerson's 1886 (287~ Book of superior saws, with 
Supplement, sent free to all Sawyers and Lumbermen. 
Address Emerson, Smith & Co., Limited, Beaver Falls, 
Pa., U. 8. A. 

Hoisting Engines, Friction Clutch Pulleys, Cut-off 
Couplings. D. Frisbie & Co., 112 Liberty 8t., New York. 

“How to Keep Boilers Clean.” Send your address 
for free 8 page book. Jas. C. Hotchkiss, % John 8t., N. ¥ 

Pays well on Smal! Investment.—Stereopticons, Magic 
Lanterns, and Views illustrating every subject for public 
exhibitions. Lanterns for colleges, Sunday schools, and 
home amusements. 136 page illustrated catalogue free. 
McAllister, Manufacturing Optician, 49 Nassau 8t., N. Y. 

Astronomical Telescopes, from @/’ to largest size. Ob 
servatory Domes, all sizes. Warner & Swasey, Cleve- 
land, O. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son’s Shafting 
Works, Drinker St., Philadelphia, Pa. 








HINTS TO CORRESPONDENTS. 


Names and Address must accompany al! letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 

repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his torn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(1) C. D. asks: What metal or com- 
pound of metalecan I use to make smal! castings as 
hard (or nearly as hard) as brass, Said meta! must melt 
in a common coal fire. A. Use type metal, which you 
can procure at a stereotype or type foundry, or can ob- 
tain by melting old type. 


(2) W. E. 8. asks: Is there any kind of 
a liquid that can be obtained at a drug store that will 
not evaporate, and which has no sediment, or very little, 
and will not freeze above 5 or 10 degrees below zero? 
A. We recommend you to try glycerine, or it is possi- 
ble that kerosene or coal oil might answer the pur- 
pose. The temperature you give is so extremely low 
that all ordinary liquids will congeal at it. A mixture 
of glycerine and water might answer your purpose. 


(3) W. B. asks how to make sodium 
amalgam. When heated, the explosions are so violent 
that some is Jost. Also how to make zinc amalgam; 
cold it will not amalgamate, and hot it explodes. A. 
The formation of an amalgam of sodium is apt to 
be accompanied by much violence, unless the mer- 
cury isin large excess. Make a strong amalgam in 
small! quantities by heating in a covered vessel, and mix 
with more mercury. Zinc and mercary will amalga- 
mate without the least difficulty if a little dilute sul- 
phuric acid is added. It needs little or no heat. 


(4) J. W. K. asks what size an electro- 
magnet would need to be to lift orattract a weight 
of 10 pounds through a space of 4 Inch, and how 
many Leclanche celle? A. There is no rule for cal- 
culating the precise size for given strength of an 
electro-magnet. Leclanche cells are not good, except 
for intermittent work. Your magnet should be ten or 
twelve inches long, with % inch cores, and 5 tg 10 Le 
clanche cells would work it. 2. What effect will mer- 
cury have on lead if the lead be immersed in it, gy vice 
versa, i.¢., will the mercury be affected? A. The lead 
and mercury will amalgamate, and the mercury will be 
injured for ordinary uses. 

(5) Waco asks: 1. Can you tell me of 
any combination of minerals or 
coming in contact with extreme Cold would produce 
heat? Can such a thing be done? A. Theoretically, if 
the proper junction of a thermo-electric battery were 
generated, which 
current can be made to produce heat. &. Would an 
engine using oil for fuel, and requiring only 30 Ib 





chemicals that on 


cooled, an electric current will be 


steam to give it the power of the ordinary locomotive 
“at ita best,”’ be cf any market value? A. We cannot 
pronounce upon the value of such an engine without 
further and faller details. It is all 
economy of fuel 

(6) W. F. H. asks: 1. In an electro dy- 


namo machine of the Gramme and Weston and other 


a question of 


types, the commatator consists of as many segments 
as there are wires leading from the armatare. Will a 
commutator consisting of 2 or 4 segments anewer just 
as well, provided opposite ends of the armature wires 
are connected to opposite segments of commutator, or 
will there be a diminution in strength of the current? 
A. Any reduction of commutator leaves will impair 
the working of the machine, or may even stop it. The 
wire in the armature must forma full and complete 
circuit. 2. Have you working plans fora larger ma- 
chine than the Siemens in Surriement No. 161? A 
We have not, but expect soon to publish a description 





of a larger machine. 

(7) F. M. C asks: How many pounds of 
| wire is required to make a spark coil to light one gas 
| light? Also how many and what kind of batteries it 
| would be best to use? A. Two or three pounds of No 
| 16 wire with two Leclanche celle should suffice. 

(8) E. M. L. asks for directions for man- 
ufacturing a liquid shoe dressing. A. Take of shellac 
one-hd@if pound, alcohol three quarts. Dissolve, and 
add of camphor one and a half ounces, lampbiack two 
ounces, 











(9) T. P. E. writes: If in fitting a crank 
and shaft or any other work, you get a loose fit, where 
you should have it to drive, and you heat the shaft to 
a low red, and allow it to cool, repeating the opera 
tion until the shaft is permanently large enough to 
make a driving fit, will the quality of the iron be in- 
jured thereby? A. The heating and cooling of the end 
of a shaft many times for the purpose of enlargement 
to receive a driven-on crank causes considerable change 
in its molecular structure, and is not considered safe 
where severe work is required fromthe crank, For 
ordinary use or for small shafts, there is no objection, 
except that it is bad practice. 

(10) W. M. R.—For computing the safe 
working pressure for cylindrical shells of boilers: Di 
vide the assumed tensile strength of the iron or steel 
of the boiler plate by 4 for safety, and this quotient 





again by one-half the diameter of the boiler shell or 
cylinder in inches. Then multiply the last quotient by 
the thickness of the plate in decimals of an inch, and 
again this product by 0°60 for single rivet seams, or 072 
for double rivet seams. For example, assuming 
50,000 pounds as the ultimate tensile strength of your 
iron, and a SO inch boiler, the figures will be for \ 
inch iron, single riveted seams: 

4)50,000 

25) 12,500 

~~ 800 

e-) 

125.00 

0 

75.00 





ora safe working strength of 75 pounds per square inch 
The heads should be 50 per cent thicker than the shell, 
and well braced. For internal square firebox boilers 
for flat stayed surfaces: Divide tensile strength of tron 
by 4. Multiply quotient by the least area of stay in 
decimals of an inch. Divide last product, the number 
of square inches between 4 contiguous stays. Multi 
ply last quotient by the thickness of the plate in deci 
mals of aninch, for the safe working pressure. For 
example: The leg sheets of a locomotive type, with 
stays 5 inches center to center, % in. stays, 4 in. plates: 
4) 50,000 Ib, t. 6 
12,500 
Area‘of stay 6 


Area between stays 25 #q. ft.) 7500.0 
300 
Thickness of plate........ | 


Lb. per #q.in. safe working press. 98,00 

The crown sheet stays are more complex, as also the 
head sheet stays, in this class of boiler. They would 
require the inspection of a practical engineer in boiler | 
work to make a safer computation, We refer you for | 
further rules and illustrations for strength of boiler 
work, to Courtney's “ Boiler Maker's Ready Reckoner,” 
which we can furnish for $3.60 


(11) L. 8. B. asks a receipt for making 
a good fire brick for ordinary stoves, one that can be 
mixed the same as mortar and put in place to set. A, 
A good lining for stoves may be made by pulverizing 
the old brick, or any fire brick, and mixing with a little 
fresh clay, fust enough to make it plastic, with which 
line the fire plates. Dry out the water before making 
coal fire. The coal fire will bake and make a solid 
fire brick lining of your plastic back 

(12) G. F. writes: I have an iron tank | 
in which I wish to keep water for drinking and cooking 
purposes. What can I do to keep its inner surface | 
from rusting that will not affect the taste of the water? | 
A. Paint the ipside} of the tank with Prince's metallic 
paint and boiled linseed oil 2 coats. 





i 





Allow first coat | 
to dry thoroughly before patting the second on. 

(18) W. E. 8. asks how to regild gas fix 
tures that have been by fly specks. A. The 
cleaning of the lacquer from gas fixtures and redipping 
and lacquering is an art that requires much care and 


soiled 


experience, too much for the occasional work of a 
plumber. If you wish to make a trial, we can recom- 
mend Spons’ “ Workshop Receipts," which describes | 
the process of cleaning, dipping and lacquering gas fix- | 
tares, price $2.00. There is a cheap way of varnishing | 
and bronzing with 
painters, the material 
through the paint trade. 
with warm soap and water will improve them. 


(14) Morrisiana says: Will you kindly 


I can make the cellar of my house | 
there are windows 





bronze dust as practiced by the | 
for which you may obtain 


It is possible that washing 


inform me how 
dry? The floor is concreted and 
back andfront. Still it is damp 
gets mouldy. A. The moet thorongh way to secure a 
dry cellar is to plaster the exterior of the cellar walls 
with the best Portland cement. But thie in‘’your case, 
already built, would be inconvenient, 


and everything in it 


the wail being 
The next best plan is carefally to point op the joints 

of the wall upon the inside, with Portland cement made | 
of one part cement and two parte sand. Scratch out | 
the old mortar between the joints and eubstitate ce 

ment, Then you may plaster the walle a quarter of an 
inch thick with same. 
cese will depend upon the care and thoroughness with 


Use thorough ventilation, Suc 


which the job is done 
(15) G. A. asks a receipt for preparing 
A. Add bicarbonate of soda 


milk to keep a long time 
in the proportion of about siz grains to a quart of milk, 
and then place in sealed bottles | 
(16) D. R. D. asks a recipe for making 
prepared kindling wood, such as is sold in the grocery 
stores all through the large cities. A. Dip the wood 
in melted resin. The following composition is some 
times used: @ parte melted resin and # parts tar, in 
which the wood is dipped for a moment. Or, take a 
quart of tar and three pounds of resin, melt them, then 
cool, mix as moch sawdust with a little charcoal added 
as can be worked in 
cold break up into lumps the size of a hickory not 
kindling 


Spread out on a board, and when 
and yoo will have enough to last a good 
while 

(17) J. H. asks how to the 
paper pasted on the inside of the cover of an old book 
There is a book plate under it and the cover is calf 
over board. Inside paper is old ribbed linen strongly 
pasted on. A. The only way in which the paper can 
be removed is by covering it with a damp cloth, antil 
it is sufficiently moist, when it can be easily taken off. | 


remove 





INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted, 


November 9, 1886, 


AND EACH BEARING THAT DATE, 


[See note at end of list about copies of these patents.) 





Abacus, Bolton & Tillmeyer ; 962,218 
Acetine blue colors, production of, C. Schraube... 852.561 
Aerial vessel, M. 8. Cole SOY, 205 
Anchor for anchoring vessels, F. D. Montague NB? 481 
Animals, blanket for, W. B. Logan Mav 
Ant trap, Barnes & Salles A2, 280 
Anvil, farrier’s, C. H, Perkine 82.261 
Auger, post hole, Devitt & fise 862.005 
Automatic danger signal, BE. B. Phillips Se | 
Awning, A. Ferrel 862,121 
Axle arms, making, C. H. Smith wan 
Axle box, car, H. A. Wendell S151 
Axle, car, D. C. James we 4il 
Baking and roasting pan, J. B. Leach N62, 146 
Hag catcher, mail, Mack & Ward 82.409 
Bag cord case and lock, combined mali, O. B 

Young 562,502 
Band attachment, waist, L. Friedenrich 562.457 
Band cutter and feeder, W. A. Brady o2,112 
Barber's chair, F. Heine 552,242 
Basket cover, fruit, N. A. Hadden.... 82,418 
Battery, galvanic, J. W. Hoffman VS v2 | 
Battery, calvanic, W. KR. Patterson S02, 450) 
Beams, machine for severing the flanges from I 

W.H. Graham wa 
Bearing, step, G. F. Kisenhardt ; 462, as 
Bed bottom, adjustable folding spring, J. L. 

Meeks oe 82 480 
Beda, bedclothing clamp for, Street & Watters 382,407 
Bell and alarm, electric, A. Lungen 362,472 





Belting, canvas, M. Gandy 062,400 
Bench. See Wash bench. 
Bib or apron, W. B. Logan Le | 
Bicycle, T. B. Jeffery , use, 
Bicycles, lantern hanger for, T. B. Jeflery , Pe 
Blanket fastening, W. B. Pritchard... Mee 
Blotting pad, 8. Wales 862,170 
Board. See Game board. lLroning board. 
Boat. See Torpedo boat. 
Bobbins and spools, controlling the unwinding of 
thread, twine, and cord from, J. Good 362,412 
Boller. Bee Locomotive boiler. Hange boiler 
Steam boiler. 
Boller cleaner, Faries & Wilcox 2.206 
Bolt. See Expansible bolt. Locking bolt 
Bolting reels, brushing mechaniam for, J. W. 
Croaby 42,228 
Boot, felt, D. B. Platt ew) 
Boot or shoe form, J. W. Mowers. ...... «6.66. ecceee ab, 158 
Boot or shoe stretcher, W. Jomes............606. ow MRM 
Boot, rubber, J. L. Tyler, dr 402,001 
Bosom pads, making, T. P. Taylor 362,208 
Bottle wrapper, Hine & Reed . --» 62,188 
Bottles, machine for wiring the corked necks of, 
w.cC. Van Viiet --» 218 
Bottling machines, attachment for, F. B. 
Thatcher cance ee - 
Box. See Axlebos. Oigar box. 
Bracket. Bee Scaffolding bracket 
Brake. See Car brake. Vehicle brake. 
Brake adjuster, automatic, J. B. Burns........... MRA 
Brick kiln, J. Rh. Kemp ceveeeeees SOQ, 
ridges, self-acting safety gate for sewing, H. 
Marcheter cevcccccecesocce Gee 
Bridle and bridle bit, W. H. Sanborn -.. we 
Buckle, 8. N. Btevens . aa 
Buastie, Rice & Landaker 962,477 
Buttons, Beek & Holland 2.2m 
Button, M. DD. Shipman 262,270, 362,08 
Buttons, instrument for attaching, W. 1. Wood... 2,74 
Cabinet, J. Longenecker 852,240 
Cable grip, G. Muller 2,266 
Cable grip, Samuel & Angerer 82 A 
Calculator, G. H. Harris 2A 
Can. See Coffee or tea can 
Cannon, revolving pneumatic, W. A. Bartlett 2,110 
Cap, L. H. Dinner 862,458 
Car brake, J. 8. Connelly M2 ,22L 
Car coupling, G. 8. Gildersieceve 2.28 
Car coupling, J. W. Harrell 862.20 
Car coupling, M. M. Pittman hv. AM 
Car coupling, M. M. Requa Syl WA 
Car coupling link, ¥. W. Parsons 147 
Car doors, latch lock for, C. U. White 062,213 
Car, dumping, J. H. Kh. Talley 2,4 
Car seat, reversible, J. M. Bauder wt. 
Car starter, G. B. Haines 2,198, 462,177 
Carpet tack tool, M. 8. Lantz Met 4 
Carriage, wheeled, A. Dickinson . 6 
Case. Bee Piano case. Kibbco case 
Caster, Terrill & Simonson .. 2am 
Casting compound ingots, mould for, A. 3. Lusti@ 
Casting machine, stereotype, J. BE. Capa 
Cattle from goring, device for preventing, J. M 


Markham 2 87 
Cattle pricker belt, J. M. Markham WBS 
Centering tool, J. N. Waite 52, 
Chair. See Barber's chair 
Cheese knife, J. Buchhols 2.441 
Chute, coal distributing, C. M. O'Donovan awe 
Oligar box, D. EB. Powers www 
Cigar bunching machines, feeding device for, # 

A. Shepard 24 
Cigar seller, automatic, C. 0. Cole iw 
Clamp. See Floor clamp 
Cleaner. fee Boller cleaner. Gun cleaner 
Clock, L. Feuerstein am 
Clock, secondary electric, J. ¥. Hedge, ir MA Wh 
Clock striking mechanism, G. W. Burgese it 
Closet. See Dry closet 
Coffee or tea can, W. A. Krag 2.1% 
Collar button and necktie fastener, commaed, J 

B. Cornish . 2,94 
Collare to military blouses, making and attaching, 

4. Judge a wn 
Commode, P. Bardon G2 A 
Condiment holder, individual, G. Dowkontt iL ew 
Cooking vessel, steam, C.C. Danner ~ mam 
Corset and skirt supporter, combined, J. Btone awe 
Cotton picker, 8. H. Friet 2 n 
Cotton seed reducing and separating machine 

D. J. Ames 62. 
Coupling. Bee Car coupling. Harness coupling 

Thill coupling 
Crate, folding. D. KB. Bvans 902,143 
Ouff retainer, A. Bond WB 
Oultivator, P. #. Kineworthy 724.38 
Cultivator, listed corn, D. Bommer ar 
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manufacture OF blocks for containing, J. W Motor, See Hydraulic motor 

W.H. Kesler 

Klectro magnetic and magneto electric machine, Nall machine, wire, W. Taylor 
MK. Kickemeyer 62,294 | Necktle fastener, B. J. Higgins 


Butler W2AG Music leat turner 


excnpe, I, J. Giott 
mcenpe, 8. 1. Trask W220 


2,192 | Vicker. See Cot 





Johnson ton picker 


Five tedder, folding. D0) Daley i2.4e  Pieture cord, wire, G. C. Tate, Jr 


Vivre extinguishing apparatus, i, ¢ 


Viexible material, fortmiog articles of, Kieinert Pipe joints 


A Squires 2.90 | Piston, balance, J.P. Benoit 
Ficor clamp, C. F. Dearth 92,190 | Planing machine, W. H. Doane 
Miour sitter safe, 8. KF. Norton 6.405 |) Planter and chopper, cotton, I, 








Gas to was burners, device for cutting offthe fh w chell cecvecese 
of, J. W. Bireh 2,301 | Printing press, M. Gally.... 


(iate. See Mailway gate 


Wagon end gate 

Gate, I, Lavtz , BYVAL 

Gelatine from the heads of Nehes, obtaining, B 
Robinson 2.151 | Rack. See Whip rack 


Generator Bee Steam generator 


Propelling wheel, M.S. Cole 


Rail braces, manufacture of, ¢ 
Gloves aod other articles, fastening for, 8. W 





Shorey 2,271 J. Van Depos 
Girading machine, road, hh. Lone W214 Rallway curves, ete, 
(icain binders, tension device for, G. W. B. Smith 46242) Railway, electric. BE. BK. Ries 
‘irain cradle, WB, Smith M2072 Rallway gate, fF. Marble, Jr 
(irate, J, Chriette O1225 Railway signal, D, ¢ 
Rake. See Huy rake 
Range boiler, J. Tucker 
Ratchet drill, M, Rothfuss 


James 
Grinding roaill, do it. Kinley 
fiun cleaner, H.W. Gary 
Halter, M,N, Smith 








Harrow, sulky, d. P. Hoffman 
Hasp lock, J. IL. Speed 


christ 
$52,200 | Roll, dandy, J. R. Ogden 


Hook. See Whitletree hook Sush fastener, Kh. M. Hutchinson 
Hlook, W. Webster 2.581) Sash fastener, F. L. Rosentreter 


loop shaving machine, W. A. Stone 6241) Saw filing implement, P. A. Potter 




























62.468 | Pianos, music rack for, J. fF. Conover 


Pianos, tuning pin for, J. W. Carnes 


cement for, C. W. Collins 


Pulverizing machine, Fuller & Hayes 


Alkins 


Kallway brakes, system of motors for 


Iiay rake, horse, A. Bb. Roberts 2.205 Roller swaging die, G. Ff. Simonds 

Head rest, adjustable, W. IL. Koberteon 02,004) Roofing retainer, Owen & Lichtenberger 

Ileater, See Water heater htowlock, KB. J. Kerns 

Llolder Soe Lndividual condiment holder. Shaft Salt or condiment, compound table, . 
holder 2 Sash balance, Lang & Talbot 


ing, J. Moore - Bi? ABZ distributing, Benn & Firth 
Eaxparcsible bolt, HF. Courtney 02,728, Oller, telelain or shaft, O. WH. Warren 
Katractor Joe ump extractor Orange sizer and bin, J. 8. MeKenzie 
Kyegines frame, J. A. Gilbert 242%; | Orwan, cabinet, J. Hessler haves 
Fiubrice, machine for mensuring and winding, ¢ Organ pedal, adjustable, J.T. Rowe 

H. Lyon BH2474 | Organs, socket board for reed, J. Hessler 


Cc 


Projectiies, accelerating, J. W. Graydon 


rail for, L.. Brigham 


M. 


lock. Wagon sen i Spinning machines, band tightener f Ww 
Locking bolt, G. Conlor ne I 
Locomotive botler, J, E. Wootten M2215 | Stand. See Lace and embroidering stand 
Locomotive furnace, J. KR, Alexander 62.217 Steam boiler, T. Main 


Pressure 


Hame attachment, F. A. Thompson M242 Regulator, See Gas regulator 

Hlarness coupling, FM. Boring W2,219 later 

Harrow, MoO. Theisen w2279 ) Revolver, H. Goodman 

Slarraw, l.. A. Weyburn Kibbon case, J. Kh. Tucker 

Iiarrow, A.M. Word Koad engine, W. Applegarth 

Harrow and puivertver, brewer & Corable Koad engines, axle joint for, H. Bushneli 
Harrow, disk, 44. Kh. Thompson Kock, machine for raising phosphate, J 


Lar 


Smith 


Fabrics, machine for preesing, G. W. Miller 2.20 | Packing, piston, T. Tripp 

Faucet, beer, C. 1. Locke W240) Pad ee Blotting pad. inking pad 
Fonce, W. H. Dungan 262454 | Painting and whitewashing machine, 
Fence, barbed, J. L. Miter N22 425 caster ot 
Fence binder, wire V. 0. Giohinon 02.406 > Van. See Baking and roasting pan. 
Fence machine, J. 1. Beaver 62,111 | Paper bags, apparatus for making satchel bottom, 
Fence machine, wire, G. W. Homeber W2 A J.N. Chadsey 

Yence toaking machine, Bh. A. Welda 962,212 | Paper box machine, W 8. Davis 
Fence, metaitic picket, B. h. MeCarron 2,490 | Paperhanger’s roller, W. P. Pope 
Vence, wire. J. 1. Dougherty 852,782 | Paper making, dandy roll for use in, 
ender Mee Vire fender Pencil sharpener, BE. B. Dunn 
Veartilizer distributer, J. J. Snyder, Je 5 2, 1 Pendulum, compensation, J. Gerhardt 
Filter, W. Plerey 6,47 | Permutation padlock, N. Speicher 
Kivearm, breech-loading, T. Gd. Kennett 2.22 | Plano case, upright, H. Toaspern 


electric, C. 


regu- 


Hughes : 


Hopper, feed, ©. 1, Buttertield hy Ade Saw, fire wood drag, B. FF. Shinn...... 

Horses, dovice for stopping, C. C. Harris WLLL) Saw setting device, J. B. Sylvester. 

Hydrant, Bardo & Ford 2,2 Seaffolding bracket, 8. Martin 

Hydraulic motor, A. Th. Crowell O22 Seraper, corn and cotton, W. H. Adama 

Inking pad, 8. B. HE 2.323 Seraper, road, J. M. Orput 

Ingulator, electric, B.D. Winton O24, Oo 4 Scrapers, attachment for road, C, G. Jones 

lroning board, 1. M. Darrow 2.182) Screw, jack, O. Seely 

frouing board, J. Matthina Wod.nh Seat See Car seat 

Jara, cover for . W. Brightwell YL Seed and fertilizer distributer, FE. T ‘amp 

Journal and bearing, ©. 11. Fisher 62,105 Selecting device, J. KE. Munson 

Key Soe Watch pendant key Sewing machines, feed mechanism for, De Beau 

Kiln, See iHrick k mont & Snellenburg 

Kuile. See Cheese knife Shaft h G. J. Spenneberg 

Knitting machines, needle cylinder for cireular Shearing table, sheep, C. B. & J. B. Phelps 
Davidaon & Clay 200 Shears, die for making, 1. Harris 

Lace and emt lery atand, M. ©, Coher v2 Shirt and lacing, combined, A. Hepner 

Lamp, bh. J. Mehown ° 1292) Shoe, rubber, W. A. Macleod 

Lamp and chandelter indie, S. Clarke "’) Shovel. See Wooden shovel, 

Lamp, car, M. Hicks PMS Shovel, H.C. Cole 

Lead, manufactu uowhite, W. BK. Harr Shutter fastener and shutter bower, combined 

Leather, uniti pleces of, Pd. bitagerald aM Barnes & Cunningham 

Leather while te gecalloped, apparatus forh i] Signa See Automatic danger signal Railway 
ini, A. Sel od » oho nal 

Level, plumb, and angle gauge, W. RO St. Clair re Slate ete machine for making muffling strips 

Lever bull Me. 1 ker J 2.452 for, (. Ne 

Linirnent, O, W. st 2 Sleigh and carriage, combined, W. H. Crane 

Liquids in v u } luetr currents of | pa irrester, ©. T. Owings 





a — ee — ——$—$—$—$——— — — a Se ee 
ae 
Cutter » Band cutter. Meat cutter. Vegeta- | Loom for cross weaving, Oldbam & Dixon 362,264 | Steam builer furnace, A, R. Jones......--.----« -. 2,827 | Ddvertisements 
. 
ble and root cutter. Washer or gasket cutter Loom shuttle box operating mechanism, Lorey & Steam boilers, electric safety attachment for, R. | 
Dental plugger, C. Forester 2A Hraun od W2 AND | Reich ing... «666 cceccccccvceweerevsecevens - won 
Derrick, J. Le Duke 2485) Looms for weaving double pile fabrics, lay or go- Steam boilers, ete tube sheet for, H. Warden “aide ganas: oneh pecoreioe “7 2? contae line, 
. " 
fie. See Koller swaying die ing part of power, J. F. & G. Priestley 252,42 | Steam engine, G. BE. Rider Foun pe a See rs = ey ap neertion a “a ¢ co 
, q @ above are charges ser agate ine abou eight 
Dinh basin, D. Lombert Looms, stop motion for, Meyer & Kohler 2240 | Steam generator, Huyes & Bonnell... eee costes words per line. T ve ears Ap ey width of the ae 
fish) washer, C. B. Baunders Wi2.155 Masher, vegetable, N. Johnson $2,192 Steam generators, heating weier -. KF. G. and is setin agate type Engravings may head ady 
wi) euppe ‘ - len W2161 | Mate P 2 ql St ehe 952.162 ‘heele AS tisement: at the same rate per agate line, by measure 
Lh ipporter, A taple Ml fatch machine, B. T. Steber one 162 Wheeler ment, as the letter press Advertisements must be« 
Lloor opener, electries|, 0. Koussean Wi lot | Meat cutter, H. J. Landolt $2,414 | Steam muffler, Kh. Solano sores ° received a’ publication office as early as Thursday mor 




















Doors, ete, pneumatic check for, J. B. Kdsor ia, 2 Medicine, manufacturing a confection to contain, Steam trap, J. 1. Banks. ‘ ees ing to appear in next issue. 
Dredge, salt or pepper, It. Wallace WAN G. CC. Huttemeyer 62,466 | Steering ships, apparatus for, J. A. Tilden......... 962,574 | ———_____—_————————————————————————— —— 
brill Mee Katehet drill Metal plates of oven metals, manufacturing Stirrup, safety, A. R. Parkison 
Drill and planter, combined, W. H. Malfaker 852,415 compound, A . Lustia Stoves, cooking attachment for heating, M. Kug- ‘SEBASTIAN, M MAY & C0’ $i 
Dry clonet, L. D. Amend W215 | Metal rolling dies, prcresaoge Simonds ules 
Dyrying apparatus, M. Kealand 52,24 | Metal, soldering tubes of plated, A. J. Lustig Street sweeper. E. Rock Feet & 
Drying brick, earthenware, et« ktin for, J. iu Metals, prepartion for cleaning and polishing, I sn ir ma Smith . . 562,470 
Ketap fi \98 A. Arndt 352,498 | Supporter, See Corset and skirt supporter. Door LATHES Power 
Kuuw poacher and ceg trier, W. i “r 02.2772 | Metallic shank machine, C. T. Stetson M2, AN supporter. Garment supporter. Drill Presses, Chucks, Drills, 
Kieetric device, A. Langen W2Ai4 |) Mill. Bee Grinding mill | Surface condenser, H. Warden Dogs, and machinists’ and ama- 
Klectr wires end inetraments, protector for Moulding, J. & L. Schram Suspenders, F. M. Piper re ovata, Gaines: on os 
Mingle & Brown 82542 Monument, A. H. Miller 2422 | Swing, O. L. Sprague | VERBIORUCS * aly on applic a 
Kiectria wires of cables, composition for the Mordanting, BK. Finkelstein 352,2% | Switch, See Three-throw switch. 165 W. 2d &6., Cinctanatt, © ¢ = ae be cecal 


Table. See Shearing table. 

i Table leg fastening, H. A. Kaufhold 

42.164 | Table slide fastening, T. G. Bugbee 
2.130 | Tag attaching device, M. L. Howell 


| ICE-BOATS — THEIR CONST R UCTION 
and management With working drawings, detaile and 
directions in full Four engravings. showing mode «f 
construction. Views of the two fastest ice-suiling ' oats 
used on the Hudson river in winter Py H. A. Horrfa)), 





Kievator hee Water elevator Necktie tastener, J. Ballou 2,100 | Tags, machine for manufacturing pin, 8. EF. 

 vagle ¥ . 2 “ . aroory | ME. Contained in SCIENTIFIC AMEKICAN SUPPLY- 
Kngine. See load engine Htenm engine Numbering device, H, Lee S825 Mower oo . 37.24 | yew, 1. The same nomber also contains the rules ard 
Hoygine reversing gear, Ratherford & Moore 408 | Obstetrical instrument, F. Hullhorst 2,245 | Tap, beer, H. Nadorff 382.144 | regulations for the formation of ice-boat clubs, the sail. 
Haugine speratiog the valves of hydraulic pump Oil, ete., upon fibrous substances, apparatus for Telegraph sounder, C. D. Haskins . . 452,317 | 8 and management of ice-boats Price 10 cents. 


852,30) | Teleyraph system, printing, J.C. Wilson 
24% | Telephone transmitter, J. W. Bonta 
452,421 | Telephone transmitter, W. H. Collins 
352,128 | Thermostat, G. F. Balen 
2,267 | Thill coupling, J. A. Kranz 
252,12) | Thrashing machine, G. L. Pittman 
52,105 | Three-throw switch, FE. J. Remillon 

Tile making machine, drain, K. J. Carson 

- | Timber, preserving, IH. Aitken 


352,176 to § 


MINERAL WOOL, 


A fire-proof insulator of heat and sound. Samples and 
price list free. MINERAL WOOL CO., 


€ ORTLANDT STREET, N.Y. 









2 
ARTESIAN WELLS.—BY T. C. CHAM 


berlain.— Principle of artesian wells. Essential features 





352,332 | Timepieces, electric alarm for, F. Glasgow 252,407 | The water -bearing beds The confining beds Inclina 
Tire. J. G. Hess 952,197 | tion of the beds. Advantages of low inclination of the 
| Fae e F tie "| strata, Surface condition of the porous bed. Rain-fal; 


Tire upsetter, N. D. Stanley... ‘ $52,451 | Irrigation by urtesian wells Escape of water at lowe 
252.107 | levels than the well. Conditions relating to the we! 
F Height of flow. Detection of flow. Effect of time or 
flow. Character of the water. Limitsin depth. Art of 
sinking wells. Record of dril'irgs. Areasof favorable 
doubtfu', and adverse probubilities. Illustrated with 3] 
engravings. Contained in SctrntTiric AMERICA 
SUPPLEMENT, Nos. 54°2,.543 and 544. Price 10 cents 
lo be had at this office and from all newsdeulers. 


Portable FORGE and acksamith’s hand 
BLOWER, Hammelman’s Patent. The lat- 
est and best. Star Machine Company, 


Buffalo, N. ¥Y 


Tongue support, W. L. Landon 

Torpedo buat, submarine, ©. D. Goubet 
| Toy, J. Fallows = 
Traction engines, pinion wheel for, K. Samuel 

Traction wheel, KR. Kh. Moore y 

l'rap. See Ant trap. Steam trap. 

‘Trousers or overalls, W. Cohiman 

Tubes, roller for forming tapered, FE. Wiesner. 
90) Type writing machine, C. Spiro . 
852.30) | Valve gear, automatic, F. A. Gardner...... 
Vegetable and root cutter, 1. P. Cribb... 
462.40 | Vehicle brake, C. A. Burr 
352,449 | Vehicle wheel, J. Macphail 

62.208 | Veiocipede, T. Zanger ove Sebae 
‘407 | Velocipedes, luggage carrier for, . A. Lamplugh. 3 
pie erat n — 352,131 














CONCRETE.—BY JOHN SLATER, B.A. 
-A paper on the means to be adopted in order to render 
buildings stable, and on the use of concrete as a mate- 
rial for that purp se. Early use of concrete as a buila- 
ing material. Value of concrete. Materisls of which 
concrete is composed. (ement concrete. London con 
crete, Artificial stones. Concrete buildings. ( ontain- 


Ld 





BOZAAY | Veneering machine, A.C 
































Flower beds, garden paths, etc., movable artificial Mianter, combined corn and cotton, i. Davis 152,903 | Vessels, centerboard for, A. L. Shears , 322.490 | ed in SCIENTIFIC AMERICAN SUPPLEMENT. No. 539, 
border for, W. M. Oungat 2.146 Planter, corn, J. Locher 2.418 | Vessels, device for closing oper‘ogs in the hulls Price 10 cents. To be had at this office and from all 
Fiower pot, 8. L. Hunter 2.247 | Planter, corn and seed, ©. C. Henderson 52, 1865 of, J. Speirs 4 | newsdealers. j : ae 
Flower pot machine, B. Weisner 2,1 Planters, check row corn, H. M. Reesor 62.2 | Vise heads, manufacture of, J. C. Herman 
Yorging vlant, W. Hainsworth wu Plow, gang, F. F. Landis 2,106 | Wagon end gate, J. A. Reed 
Forgings, die for making rolled, G. FB. Simonds 2.05 Vlow trons, machine for setting and adjusting, FE Wawon seat lock, D. D. Whitney 
Vraume, See Myeuwlass frame J. Sawyer W216 | W agon train, self-propelling, J. B. Osborne 
Fumigator, J. Watson Plow, sulky, J. 8. Trimble 2,281 | Warming apparatus, portable, A. FE. Bailey 
Farnace, See Locomotive furnace, Steam boiler Poke, animal, A. W. Bishop P 892,175 | Warping machine, compression roller for wire, O _ 
furnace Polishing machines, roll for, F. W. a2 | 8. Lee as,188 | FUNGI INDUCING DECAY IN TIMBER. 
Furnace yrate, W. Haslam 2.418 | Portfolio, C. Scherer 362,358 | Wash bench, folding, Sly & Wood 2,368 | ~ | P. ¥ pugs see Gey 18 of Sante a d ihe conse 
Furnaces by compressed air, working, C Otto 2428 Pot. See Flower pot. Washer. See Dish washer. me TS on P thes ane bridze iehone "Win ent 
Gauge, See Level, plumb, and angle gauge Press, « lrinting press. Washer or gasket cutter, J. Leuenberger ... Fungi special to each kind of tree. ¢ onta ned in S« “ 
Game board, 1. A. Hush M2116) Pressure regulator and cut-oll, Westinghouse, Jr., Washing machine, P. Bulger TIFIC AMe RICAN SUPPLEMENT, No. 3? ‘rice 10 
Garment supporter, Jensen & Johnson 02, 2h & Moore " 352.382 | Watch pendant key, D. Nettekoven — To be had at this office and from all ne wade ale re 
Garment, under FOB Brown 2,905 | Printers’ forma, lock-up for, W. Lloyd $52,248 | Watch, stop, A. O. Jennings EXCELLENT RLACK COVTES of anything 
Gian engineyepeeder, C. Kh. Skinner 02,08 | Printing machines, sheet delivery apparatus for | Watches, safety attachment for, D. Nettekoven written or drawn with any pen and fluid ink by the 
Gas lighter, electrienl, A. Langen M2473 Ga. V. Fenner eeeees bon 352,402 | Water conductor, rain, W. D. Bates only to be equaled 
Ging regulator, volumetric, Mo G. Wilder $92,174 Printing oi! cloths, ete., machine for, F. O. Get- Water distribution, system of, G. B. Bassett UTOCOPYIST;; Athogra phy. 





Autocopyist Co,, 3 Thc mas St., New York 
352,123 | Water elevator, G. W. Campbell py * y ) 


2.257 | Water heater, feed, G. Green R < 2 WA LTETIC ) IED 
352,125 | Water heater, feed, A. F. Ward . 452.377 DIET E rl I Al ER 





DELUSIONS,—A 


é B by Dr. R. M. Hodges, pointing out some of the popular 
Water heater, feed, H. Warden $52,870 | delusions in regard to the quantity of focd to be eaten 
Weaner, calf, J. M. Markham... 59.398 | and when it isto be taken, and showing the true way of 





regulating such matters so as to prevent deleterious 


Wheel. See Propelling wheel. Traction wheel consequences Contained in S* IENTIFIC AMERICAN 





362,286 | Vehicle wheel, SUPPLEMENT, No. 539 Price cents. To be bad at 
Whiffletree hook, A. A. Brackbill : 259 xy, | this office and from all newsdealers. 
892,167 | Whip rack, L. D. Jones 52.467 


62,113 | Windmill, F. A. Baker 
852.265 | Window, M. B. Burk 
Wire box fastening, twisted and flattened, C. F. 





=n HAND MACHINERY ssc 





Hunt 852,246 . - 

Wire strapping, fastening tor, R. F. Spangenberg. 352,159 | (* L OUDS. THE!TR FORMS AND 

352,375 | Wire stretcher, Ferris & Helm $52,122 | Heights. 2 interesting account of an important series 
12,205 | Wires, apparatus for moulding perforated blocks ot meusurements and observations upon the heights and 


| measurements of clouds made at Upsal by Ekholm and 
Hagstran.—The forms of cloucs Apparatus for meas- 
vring the heights of clouds. Results of measuremepts. 


| for containing electric, J. W. Butler 
Wooden shovel, I. Middleton 








me r Parsons ae » ony With 5 figures. Contained in SCIENTIFIC AMERICAN 
Wre neh, J. M. & W. H. Parson oe od ScUrPLYeMENT No. 5397. Price 10 cents. To be had at 
Wrench, A. D. Ward ... ” 362,435 | this office and from ull newsdealers. 





852,485 | Yoke attachment, safety neck, G. F. Shulnburzg... 352,564 | 


52,220 | - PERFECT 


DESIGNS NEWSPAPER FILE 


Broom holder, whisk, J. H. Flinn.... 16,978 | 

Fruit, inside wrapper for dried, F. 8. Johnson 16,979 | The Koch Patent File, for prese-ving newspapers, 

Mat, A. Spadone....scceeeees 16,952 | magazines, and pamphlets. has been recently improved 

Match box, A. H. Wirz 16.983 | and price reduced. Subscribers to the SCIENTIFIC AM- 
, ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 

Rug, KE. J. Lawrence soeeoe . 16,951 | supplied fo , yh low price of $1.50 by mail, or $1.25 at the 

Saddle tree, J. Bevan oeeee 16,976, oftlee of t er nares board sides; inscription 





“SCLEN’ rir Ic. AME RIC, in gilt Necessary for 
every one who wishes to aleve the paper 


“cee’ MUNN & CO. 


Publishers Scig “TIFTC AMERICAN 


Sash pulleys, housing for, G. Kuhn 


TRADE MARKS 
Colors for glass painting, and a powder tn the na- 
ture of flock, called “ plushette,”’ KR. H. Brag- | 


don 8.7) SOLID EMERY WHEELS.—BY T. D. 


25.10% Fireplaces and open grates, W. H. Jackson & Co 13,701 | Paret Early formes of emery whee!s and their defects 
































0.34 Flour, wheat, Columbia Mill Company . 13.7% Vulcanite wheels The tanite whee 's Testing of ¢” - 
wtp ite wheels at Stroudsburg Zest apec or 
bbs Hog products, G. Fowler & Co 1 emery wheels Bursting of eme . Tests for 
2 yo | Hosiery, M. Posnansky ..«. 13,7% | emery wheels. Comparative me American ane 
Liquid veterinary lotion, R. Ord 13,74 | English emery har id ; With 2 « E nta Hy 

in SCIENTIFIC AMERICAN UPPLEMEN1 o. $3 

2 1)7 | Lotion for the face and hands, Stewart Healing rice 10 cents. To be had at this office and from all 
2145 Powder Company : 13.77 newsdealers. 

Medicinal invigorating tonic, H. M. Rowell....... 13.7%) , 
, ’ , ’ , 

9 Medicines, kidney and liver cure, O. Peck i 13.78 | PLAYS ! PLAYS! PLAYS! PLAYS! 
- | For Reading Clubs, for Amateur Theatricals, Tem 
352,44 | Razors, scissors, and pocket knives, McCoy & San perance Pis Drawing-Room Plays, Fairy Plays. Ett 

ys ders oe 13.789  Opian lays, Guide B ~ peakers, Pantomimes Tal 
* mae . 4 leaux Lights, Magnesium lights, Colored Fire. Burnt 

2.409 | Stoves, ranges, and furnaces, cooking, Co-opera- Cork Theatric a Face Preparations, Jarley’s Wax 

» 291 tive Foundry Company 13,792 rks, Wigs, Beards, Voust ies, Costumes, Charades 
rea : Gb , > . New Catalogues sent 

ayn rablets, dyspepsia, Z. T. Trout 1 AR and P ig r Scene <= E 

— FREE! FREE! FREE! FREE! 
Violin, banfo, and guitar strings, H.C. Barnes 18, Ganeehoinn many novelties full description and prices 
) 4 SAMERL FRESCH ‘x =ON, , 
si 3s =t., New ork. 
A printed copy of the specification and drawing of BS bk. 14th st York 
59 439 tent in the foregoing list, also of any patent | pROSPHATE MINE S OF CANADA 
nee S64, will be furnished from this office for Rv Bean Mont An at ng maper describing th 
In ordering please state the number and date | various mines of apat r* 2. ‘ nad 
of the patent desired, and remit to Munn & ¢ 4] ee 5 wm ge OR} How 
Mospnnte as wen « 

> 145 | Broadway, New York. We also furnish copies of patents ee products Contained ICAD 

»4y)| kranted prior to Inte but at increased cost us the SUPPLEMENT, N 537. id at 
we office and fri all »y 

1 4x5 | Specitications, not being printed, must be copied by this office and from all née 








hand 





Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fo 
2.71 | going list, at a cost of $40 each. For full instruction | 
address Munn & Co., 91 Broadway, New York. Other | 
82.142 foreign patents mayfaiso be obtained. 


THE ONLY PRACTICAL 
ELECTRIC MOTORS 
FOR aM DEWING Mac Ne 
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BOOKS 


On Mechanical Drawing, Mechanical 
Engineering, Steam Engines, 
Boilers, Etc. 


‘T No. 2. 


Mainand etn The Indicator and Dynamome- 
ter, with their Practical Applications to the Steam En- 
gine. Illustrated. Svo, ; ° $1. 

Vain and Brown. —Questions on Subjects Connect- 
ed with the Marine Steam Engine. and Examination Pa- 









pers, with Hints for their Solution. Imo, 1) 

Main and KBrown.—The Marine Steam Engine. !!- 
lust BVO, 5 

in.—Screw Cutting Tables for Mechanical Engi- 


ne oO . SO) cents 
Mole«worth.—Pocketbook of Useful Formule and 
Memoranda for Civil and Mechanical Engineers Pock- 
etbook Form, a si 
Nicholis.—The Theoretical and Practical Boiler Ma- 
ker and Engineers’ Keference Book. 16 plates, 12mo, $2.50 
Norris.—Handbook for Locomotive Engineers and 
hinists. Illustrated. l2mo, 1 
one.—The Complete Practical Machinist Embrac- 
ing Lathe Work, Vise Work, Drills and Drilling, Taps, 
and Dies, Hardening and Tempering, the Making and 
Use of Tools, Tool Grinding, Marking out Work, etc. By 
Joshua Rose. Lilustrated by 456 engravings, lath edition 
thoroughly revised, and in great part rewritten Rmeo 
439 pages, I ) 
Rose.—The Slide-Valve Practically Explained. KEm- 
bracing simple and complete Practical Demonstrations 
of the operation of each element in a Slide-valve Move- 
ment, and illustrating the effects of Variations in their 
Proportions by examples carefully selected from the 
most recent and suc cessfuP practice. By Joshua Rose, 
M.E., Author of “The Pattern Maker's Assistant,” ete 
Illustrated by 35 engravings, ; 41.0 
ose.—Mechanical Drawing Self-taught : Comprising 
Instructions in the Selection and Preparation of Draw 
ing Instruments, Elementary Instruction in Practical 
Mechanical Drawing, together with Examples in Sim- 
ple Geometry and Klementary Mechanism, including 
Screw Threads, Gear Wheels, Mechanical Motions, En 
gines and Boilers. By Joshua Rose, M.E. Lilustrated by 
Mengravings. Avo, 110 
Reose.—Modern Steam Engines An Elementary 
Treatise upon the Steam Engine, written in Plain Lan 
guage, for Use inthe Workshop, as well as in the Draw 
ing Office, giving full Explanations of the Conatructior 
of Modern Steam Engines; Including Diagrams, show 
ing their Actual Operation, Together with complete, 
but simple Explanations of the Operations of various 
kinds of Valves, Valve Motions, and Link Motions, ete 
thereby enabling the Ordinary Engineer to clearly un- 
derstand the Principles involved in their Construction 
and Use. and to Plot out their Movements upon the 

















Drawing Board By Joshua Rose, M.E Illustrated by 


8. 4to, 320 pages, 0 





422 engravi 





pleton.—The Practical Examinator on Steam 
and roe Steam Engine With Instructive References 
relative thereto, arranged for the use of Engineers, Stu- 
dents, and others. l2mo . . . " $1.5 


Watsen.—The Modern Practice of American Ma- 
chinists and Engineers s6 engravings ?2mo 2. 

Wilson.—A Treatise on Steam Boilers their 
Strength, Construction and economical working if]. 


12m : ' . ; £2.50 | 
Williams.—On Heat and Steam Embracing md 


views of Vaporization, Condensation and Explosion 
Iiis. &vo Sar i 

SPT he above or any of our " Books sent by mail free of 
postage atthe publication prices, to any address in the world 

CP Our large c ttaloque of Practical and Scientific Books 
$f pages, vo, and our other Catalogues (including a special 
one of books on Steam and the Steam Engine, Mechanics, 
Machinery. and Dynami.al Enyineering) and our circu- 
lars, the whole covering every branch of Science Applied to 
the Arts, sent ‘ree and free of postave to any one in any part 
of the world who wil furnish us with his address 


HENRY CAREY BAIRO & CO., 
INDUSTRIAL PUBLISHERS, BOOKSEI ae Ee 
S10 Walnut st., Philadelphia, Pa., U. 


The Teshao-Chemical Reset ha: 


Nwov HBRBADY. 


The Techno-Chemical Receipt Book. 


Containing Several Thousand Receipts, covering the 
Latest, most Important, and most Useful Discoveries in 
Chemical Technology. and their Practical Application 
in the Arts and Industries Edited chiefly from the 
German of Drs. Winckler, Elsner, Heintze, Mierzinski, 
Jacobsen, Koller, and Heinzerling, with additions by 
William T. Br: annt Graduate of the Royal Agricultural 
College of Eldena a,and William H. Wahl, Ph 
D. (Heid.), Secretary of the Franklin Institute, Phila 
delphia, author of “ Galvanoplastic Manipulations 
lustrated by 75 engravings, in one volume, over 500 pages, 
12mo, closely printed, containing an immense amount 
and a great variety of matter. Elegantly bound in scar- 
let cloth, gilt. Price $2, free of postage to any address in 
the world 

tA circular of 32 pages, showing the full Table of Con- 
tents of this important Book, sent by mail. free of postage 
to any one in any part of the World who will furnish his 
address 


HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers, and Importers, 
S10 Walnut St... Philadelphia, Va., U. s. A. 

SOLID STEEL 1 me VB TACKS 


10c. per d . 2do 70c. STAND- 
Ishi & CASE, S1 Pine st., Ne w Haven, Ct, 











haf OU NEED a good work on Mechanical and Steam 
Engineering, ask your Bookseller for 


Roper’s Engineers’ Handy Book, - 43.50 
ol 
The Young Engineer's Own Kook, - £3.00 
By Stephen Roper, Engineer, author of Roper's Prac 


tical Hand-Bo for Engineers and Firemen 
Sent by mail postage paid on receipt of pri by 


Bawara Meeks, 
PUBLISHER, 
S. E, cor. Walnut & Tenth Sts., Philadelphia, Pa. 


Descriptive ¢ atalogues Free. 


onksnor —s 


rthe use of Manufacturers, Mechamcs and Smen- 
time Amateurs. The best late « ‘ pu shed of 
such a wide variety of informatior 











FIRST SERIES Bookbinding Candles Drawing 
ire Engraving; Gilding; Japans; Pho 
tery Varnishing, et« 40) paves. with 

22.00 

SECOND SERIES Ir al Ch 





Lutes Contect 





THIRD SERIES A ys, Electr 





G Isteel, La ‘ 
Le ry, N Var 
a trat 22.00 
‘ fing Packing a Stor 
ir 1 Pres Leather. Polishe 
( ‘ j ps and Siphor Ie 
c fying Kvap re } er 
ng: | P M g: Flectrotyping; St 
‘ Book g; Straw-; K sical | 
struments: Clock & Wat Me g; Photograph 
et ° 22.00 
Re Sue cuir enmnbete Cat gue of books. free t 
any s 
ow | ering single % es, be particular to men- 
tion the “ series’ wante 
Sent post paid MUNN & CO.,361 Broadway, 
New York, ‘ f ‘ 
il ES Instant relief. Fina reand never 
@ ret T Noi eiica “rT 
knife, purge ml ve r pr i kidne 
andallbowelt , especia ipa 4 
d like ma s A 4 fasimr ty 
free J. H. REEVES, 7% Nassau St., N.Y 
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O7 PARK PLACE,NEW YORK 





London on an apparatus for preparing ar 
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t this office and from ali new 





TUBES, SPONTANEOUS 


be ith 0 engrav ings of apparatus and de tails 
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f Ope rating Washing = achines 


The National é @.,% 


Universal Hand Planer, 
Judson: @ Patent. 





inches respectively 


ivet Co., Kingston, 





FOR SALE CHEAP. : : 


gine for light work 


OTTO CAS ENCINE. 


GUARANTEED bx CONSU yor to 75 


} Me 
| lL. MAN A=sE. SS. indi 





VOLNEY W. MASON & ©0., 
FRICTION PULLEYS ¢L UTCH 


An interesting paper upon 


beset branches of the study of light 


office and from all newsdealers 


PHONOGRAPHY 


, by Benn Pitman and 





ARDSON Manutac torers 


REFRIGERATOR 





» had at this ofc : en 





1/8 SPIRAL, STEEL C ONVEV OR, 
Weeat Washington ™t., . 


ew ee of Valuable Papers 
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American. 
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sOr1 YD VULCANITE 
mation UATANTL ees cd mates, address 
BEMaE RW W HEEL. s.,) a aT Thy ELECTHN CO. 
ul inds Imitations and Interior. Our "re is stamped in full upon all our bth 
standard BELTING, PACKING, Honk and WHEELS, Address for new circular 


NEW YORK BELTING & PACKING CO., 


Warehouse: 15 Park Row, opp. Astor House, New York. 
Branches: 308 Chestnut St., Phila., 
Joun H. CHEEVER, Treas. J. D. Curevenr, Dep’y Treas. 


107 Lake *t., Chicago, ® Summer S8t., Boston 









Address: ’ 
Me » Co., Hartford, ¢ 
New York ¢ e, 2 odu 


“2 to! 25 IL. P. 
CAM TE M’sS 


\\ GAS ENGINE. 


Warranted equal to any in 
~~ Power and Economy, and Superi- 
Y or to all in Simplicity and Com- 

pactness. Gives an Impulse at 
every Revoluti 
H. LATHAM 


- ' 
oe HH 
Pf af] Chicago Agent, 1L5 Monroe Street 


<> Williams & Orton Mfg. Co., 
|= O. Box 148. STERLING, ILL. 


_UNPUBLISH ED _LETTERS 


WASHINGTON. 


Donald G. Mitchell's very interest paper in the 
American Agriculturtat for December i Washington 
as a Farmer,’ embraces several unpublished letters 

A splendid engraving (18 by 2 inches) accompanies 
Mr. Mitchell's paper, ilustrating Washington s eurly 
home, and various incidents in his career from boyhood 
tw old age. James Parton has alrerdy described the 
farm life of Jefferson and Jackson The next in the series 
of engravings aud papers will be the farm life of Vres 
ident Garfield All these engravings are as nt free to 
the subscribers of the American Agriculturts without 
extra cost Those who subscribe Immediately wil) re 
ceive ali of the series of engravings free, since May last 
also the balance of the American Agriculturiat for this 
year free. send six cents in stamps for sample proot of 
these engravings and sample copy of the American Agri 
culturtst. Priceofthe American Agricuiturtet. bnglish 
or German, $1.50 per year. single numbers 15 cents 


Address DAVID W. JUDD. Publisher, 
751 Broadway, New Vork. 








$10.00 to $50.00 isis). 


ness. Magic Lanterns and Views of popular sub 
jects Catalogues oa opens ation Part M Opt cal 

Mathematical l,4 Magic Lanterns, ets 
» Street, Chicago, Ill, 








ANY OTHER GAS ENGINE 
Per BRAK E-HORSEPOW ER 
sOuMLEBICH mA, sCEKCUM™ & C§O., PHILADELPHIA and CHICACO 


=~ LIGHTNING GRIP WOODWORKERS’ VISE. 





SOCMRHNWiING. 


E.& K. PATENT. Senp For CIRCULAR 


T. C. MASSEY, Sole Maker, 15 South Jeflerson Street, Chicago, Ii. 


DYKES BEARD PLIAIN 
Pore Mose Whiak 





' 
uy Pal NE i” 
ca and a newand eu 
ces cul CURR ut your wi 
mie ne wi was deaf 
twenty-eight a f most of the noted 
a. ais withe ut benefit (ured himeel nm three 
rince then hundred f thers } 
aethael 5 sent on ane Cation 
I. §. PAGE. N 41 West Jlet ft ew York City 


CONSUMPTION PIPED 


AND LUNC D LUNG AFFECTIONS. 

Home Treatment. A late discovery by a celebrated Ger- 
man Physician. Isa POSITIVE remedy in Every Stage. 
Treatise with directions sent FREE to any sufferer 
Dr.W.F.G. Noctling &¢ Sooane East Hampton, Cona. 


The NTATU E of L, IBERTY, NEW YORK. 





The great w arthold he urgest statue eve 
erected by mar st Inaugurated n Bedloe Ir tee 
New York Ha bor, folly dem | The history f ite 
inception, how the work wae carrie t hrog ‘ f 
the operations and full engineering and popular details 
ast onstruction, t le of erect ' rz ‘ 

meta et ' t ‘ ! } aw re a rv the 
work ete he ele f e il a 
framew k, a ‘ tal ye it appeare f ‘ f 
conmetruct " ‘ ntainer ' SCIENTIFIC Aum Nit AN 
SUPPLEMENT, N tA. Price 10 cents I e had 
application, or by mail, at this offiice and from all new 


dealers. 


Pece’s Patent imrnoven Cusnionep t noms Perfectly 


Restore the Hearing, and perform the work of the natural 
drum. Invisible, comfortabie and always i position All 








con verrmation and even whispers heard dis Bend fir 
strated book with text nials, FRPP \ddress or calloa 
¥. HIBCOX, 863 broadway, New ¥ M thin paper 


JELECTRIGAL, f=; Pmmmon cater 





Vxhausted Vitailty, Nervous 
webiiicy, W eak nenses tn 


Vv ! co R: “santa Medieat 


Marston Kemedy Co., 19 Park Place, New York 






ICE & REFRIGERATING ish 
HYDRAULIC FLANGED HEADS, | 


BOILER ann TANK MAKERS. 
Unequaled for Strength and Uniformity. 
MANUFACTURING CO, 


SCRANTON, FA. 


57 Oliver “treet, 


Boston. 112 liberty “treet, New Vork. 








UNI FOS. Ae System of Klectric Lighting is 


and best 





cheay Incandescent or infor 





& Locust sts... Philadelphia. 
oa THE STERL MANTEL FACTURERS 
Or rhit 
UNITED STATES OF AMERICA 
UNITED STATS N V¥ DEPAKTMENT, 
W ABHINGTON, 1. ¢ \ Vow ‘ 


The attention of all stee! manufacturer he United 


| States is hereby invited to the requirements of the Navy 


t arm plates 





Department in the way 
forgings, for the prosecution of work ready authorized 
by Congress 

his advertisement invites all domestic manulactar 


“nl heavy gun 














| Spon whae ¢ specify, in competition with each other 
nh what terme they will engage i prepare for the 
oduction of and produce the forgings and arn 
requires dfor moder dnance and armored ship. 
bids will be considered except such as engawe produce 
within the United States either all the gun-ates all 
the armor-plate r both) specitied 1 this advertin«e 
ment; nor Willany bid be accepted unless ac vo pamied 
by evidence satisfactory t he Department that tne 
| bidder is in pe ” rot rhe nade actual provision 
for, a plants ‘ for ite fulflliment 
Bids are hereby invited for supplying this Department 
| Wier the under-mentioned materia 
About 1 Htons of ate gun-f wing twhicth at it 
ws tons wi tne rau xk ine! alitve tone 
for guns of eight inche alitve iu ~ ber 
between Len inches and twelve he ott ‘ 
These forgings are to be delivered rough bored and 
turned, and when in tha ste the eaviest forging 
which enters inte the construction of a eu { each of 
the desired calibers wi be at it ef how 
6-ineh 4 tone 
”) 4 
1% ‘ 
! 1 
A these forge ue must ‘ ered ! the f “ 
ing times from the closing of tra viv 
For 6 inch wut withir « veur, and the rematnder 
within IS months 
rorhsinch guna, within tw on 
For 0 inch and larger guns, with 4 ears 
Preference w be given for earlier deliveries 
Also. about 4,001 of steel armor-plates, to be of the 
eet material and manufacture, shaped aceurately after 
patterns to tt the forn f each veawel for which intended, 
and of such sizes as may be required, varying somewhat 
as follows 
Ki feet by & feet by 12 inches thir 
17 \& feet by 6 feet by 17 inches tl x 
like feet by 4% feet by 6 Inches thick 
here willa be thinner plates 
' informa n concerning shapes and weights of the 
gun torgings and arn late what parte met be 
manufactured in sets, tine lelivery of each wet, the 
chemical, physical, and balletic test which the motal 
must sustain in each came ind f n ther particulars 


apply to the Chief of Bureau of Ordanew Navy Depart 
ment, Washington, D. ¢ 
Kach bid upon arn plate muet epecify the time with 


n which the bidder will engng ty thake delivery and 
preference will be given to earliest propowed deliveries 

‘Troposals mast bein duy ale enled abd addressed 
to the Secretary of the Navy. Navy Department, Wash 
ingtor ID. ¢ the envelope ndorsed Proposal for 
steel gun-forgings and armor 

They w be received at the Navy Department wotil 2 

ckM.on the lath day ol December, 4, at which 

hour the pening of the bida w take place 

The right te reserved wulve defects in the form of 
snd to reject any or all bids 

Ten per cent . the contract price will be retained 
from the payment for enact ticie delivered, until the 
contract, as far as relates rticles of that class, shall 
nave been completed 

Meparate bids may be submitted for the gun steel and 
for the armor, if any manutacturer so desires but bide 


covering both will receive preference, other things being 
equa 

Hide will be compared in two classes 

Piret. Gun Forgings 

Second, Armor-plate 

And the total sum for which, and the time within 


which the whole of the material covered by each clare 
will be produced and de wl will te he connidered 

WILLIAM ¢ WHILTTNEY 

retary of the Navy 
NOTICE 
NAVY DEPARTMENT 

WASHINGTON, November 6, 1 
rhe time fixed by the forewoing advertivement, dated 
Auguet 271, levi. for receiving proporals for steel gun 
forgings and armor-plate vie Devember i ie), ie om 
tended t ! ck noon, March 1 ‘ at which hour 


the opening of the bids will take place 
WILLIAM ¢ WHITNEY 
Neeretary 0! the Navy 


SINKING MINE SHAFTS,—DE 


scription of r. Patiech ameth« of sinking mine ahafte 
in watery earth by means of freeving Vlth 2? engrayg 
ings. Contained in Sore rivic AMERICA SirriLewe 1 
No. 547. Price 1 cent To be had at this office and 


from ail pewsdealers 


FOREIGN PATENTS. 


The expenses attending the procertng of patents to 


moet foreign countries having been eon ‘erably re 
duced the obetacle of coat ts ne nger in the way of « 
large proportion of our tnventors patenting theirinven.- 


tions abroad 
CANADA,—The cost of a patent in Canada la even 
less than the cost of al ted Mtntes patent. and the 


former iocludes the Provinces of Ontariu. Quebec, New 


Brunswick, Nova Seotia, Brit ‘olumbla,and Mani 
tobe 
The number of our patentees who avall themselves of 


the cheap and easy method now offered for oMaining 











patents in Canada is very large, and le steadily inerens 
ing 
KNGELAND The new Mnglish law which went ints 
torce on Jar at 18 ened @8 parties to secure petente 
in Great Britain of ery n lernie terme Alirition pa- 
tent includes Fogian cotia W ale Irelond and the 
Channe Islande (ore iMritain te the chaow edged 
finatcial and commer sl conter of the world 
goods are sentto every quarter of the wi € 
Invention is ‘ike yt eniize on oO h for the 
ln Kndland a e Unite States patent pr 
him att u and the small ¢ Y ¥ render t pownitle 
for al eLevery pute ee int i y to secure & pr 
tont in Great ritalin, whe he rigtte are ae well pro- 
sin the United »tate 
ER COUNTRIES. —Patents are a so ottained 
on very reasonati« or France ’ m, -ermany 
Aust i it i noes Cuba 
md a ‘ ' ‘ 7 ritieh ludia 
Aust ‘a t the / f ‘ 
A ‘ f rorTy en ‘ ‘ bled the 
r rvTH i rivt 4 cant tabvlieh 
‘ { ent nt t t t . he ’ pul 
‘ ¥ trie “a f their alm t 
, eof the r t i proper 
! I r interesce f wuarded 
‘¢ ‘ ’ i ! lawe 
fa ' f ‘ har ‘ 
form m ‘ ‘ ‘ _- r 
na of patent ‘ wien app ication to 
fies 
Wiss &A ¢O.. I ’ Metor ‘jtyH ‘ 
rivic Ame . ‘ Ci uv 
f tive ‘ r the egiery of 
" ‘ ‘ he ‘ their 
ices % HB aw Mx 71 ‘ ’ ‘ nee 
ar wdvice f ries u prompuly 
an were 
adr NESS A OO 
I bere / tent elitore 
y Hruadway ew Vork 
BRANCH OFFicns N rl mt TAY Fire Pacis 


Baiida hg, near ith Street, Washington, D. ( 
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“Woverti stiidealles "3 


Inside Page, each insertion « + ~ 75 cents a line, 
Back Paye, each insertion - - - 91.00 a line. 

The above are charges per agate line-about eight 
words per line. This notice shows the width of the line, 
aud ie set in agate type. Mogravings may bead adver- 
tisements at the same rate per agate jine, by measure- 
ment, a6 the letter prees. Advertisements must be 
recelyed at pablication office na early as Thursday morn. 
ing (6 appear in next issue 


STEREOPTICONS. 


Our Petroleum Lanterns have the 

finest lenses and the lamps are un- 

rivaled for powerful white light. 

Choice c_slection of views 

colored and plain 

Send for Catalogue to 
QUEEN&CO. 
PHILADELPHIA, PA 

e274 hostuat Street. 


VELOCITY OF ICE BOATS. ACOLLEC 
tion of interesting letters to the editor of the BCIENTI FIC 
AMBHICAN On the Guestion of the speed of ice boats, de 

monetrating how and why It is that these craft sail 
faster than the wind which propets them. Illustrated 
with Dexplanatory diagrams. Contained in BCLENTIFIC 
AMERICAN BU PIrLemMEeNT, No. 214. Price 10 conte, To 
be hadi at this office and from ‘all pewsdealers. 









Barnes’ ¥Foot-Power Machinery, 
Complete outfite for Actual Worksnop 
Burine os. Head what a customer says 
“Considering ite « apart ity and the ac 
curateness of your No. 4 Lathe, I do 
not see how tt can be produ lat such 
low cost. The velocipede foot-power 
is wimp! elegant i can turn steadily 
fora Pr hole day and at night feel as 
little tired as If | had been walking 
around.” Deseriptive Catalogue and 
Price List Free A JOHN BARNES 
OO. Address 1) Maia Bt., Rockford, Il. 





TUNNEL FOR FOOT PASSENGERS IN 
Stoek holm --Deseription of a dificult piece of tunneling, 
in which the freezing method was applied with success, 
With 7 figures. Contained In BCTeENTIFIC AMEKICAN 
sUPPLeMENT, No. O42. Vriee W cents. To be had at 
this office and from all newadealers 


INTERNATIONAL INSTITUTE FOR 
Liquefied Carbonic Gas. 


BKRUNLER, 87 Broadway, New York. 


THE INVENTION OF MACHINES, 

A paper by Vrof. Hale Shaw, pointing out what is neces- 
wary forthe foundation of a science of the invention of 
machines, and showing what steps have already been 
taken ipo thie direction. Contained in BCLENTIFIO 
AMZHICAN SUPP eMENT, No. 54:2. Price W cents. 
to be had at this office and from all newsdealers. 








THE USE OF TORPEDOES IN WAR.— 
A paper by Commander ®. P. tiatlert, U.S.N., giving a 
clear presentation of the present state of efficiency of 
the torpedo, the dearee of perfection that it has now 
reached, and desertbhing the kinds which are in ordinary 
use 1 «all naval services With 4 plates, con- 
taining many figures, Contained in BOLENTIFIC AMBIT- 
OAN BUPPLEMENT, Nos. 5236 and 5637, Ten cents 
each. To be had at this office and from ail newsdealers. 


PULLEY s. 
Order from our “Special List.’’ 


THD JOHN T. NOYH MFG. CoO., 
BUFF ALE, NM. ¥. 


ICE. HOUSE AND COLD ROOM.-—BY R. 
G. Hatfield, With directions for construction, Four 
engravings. Contained in BCIENTIFIO AMEKICAN SUP- 
VLEMENT, l’rice 10 cents, To be had at thie office 
and of all newsdealers, 


ATENTEES and others desiring specialties 
manufactured, will find uner ual- 
od facilities and low estimates by applying to THLE 
JHWEL MANUFACTURING ¢ 0. 'boled », Ohio 


BCIENTIFIC AMERICAN SUPPLE 
MENT. Any desired back number of the ScienriviK 
AMERICAN SUPPLEMENT can be had at this office for 
Weents. Also to be had of newsdealers in all parts of 
the count sick 






Y corE Im St 

PENLLY FUME, f/f TRATED MIO res 
By DvrNew Bigey Tet PRaCESS ». 
Send Green Shame for Meshipe Srecimens- 





wom. fe m AWAIC 
Mrevidenee, KH. 1, (lurk ®t.) Six minutes’ walk Went fromatation 
Original and Only Huilder of the 
HARRIS-CORLISS ENCINE, 
With Harris’ Pat. Improvements, from 10 to 1,000 H. P 
Bend for copy Engineer's and Steam User's 
Manual. By J.W. Hi, M.E. Price $1.25. 


MENTION Tule Fa 


PATENTS. 


MES#ERS. MUNN & CO.,, in connection with the publ:- 
cation of the SCIENTIFIC AMEKICAN, continue to ex- 


amine improvements, and to act as Solicitors of Patents 


for Inventors 

In thi line of business they have had forty one years 
erpertence, sid now have unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
states, Canada, and Foreign Countries. Messrs Munn & 
Co, also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infringements of Vateuts All business intrusted to 
them is done with spectal care and promptness, on very 
reasonable tornma 


A pamphiet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
onre them; directions concerning Labels, Copyrighta, 
Designs, Patents, Appeals, Roissues, Infringements, As- 
sigoments, Rejected Cases, Tiints on the Sale of Pa- 
tenta, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost. and method of securing 
patents in all the principal countries of the world 


MEWNN & O0., Solicitors of Patents, 
1 Broadway, New York 
BRANCH OFFICES.—No, #22 and 64 F Street, Pa- 
cite Building, near 7th Street, Washington, D.C. 


oe 


Scientific American 


[ NovEMBER 27, 1886. 1886. 




















A FAIR OF FER. 


If you will puta JENKINS BROS, VALVE on the worst place you can find, where you 
Cannot keep other Valves tight, and if it is not perfectly tight or does not hold Steam, Oils, Acids, 
or other fluids longer than any other Valve, you may return it, and your money will be refunded, 


Teo avoid imposition, see that valves are stamped “Jenkins Bros.” 


JENKINS BROS., 


13 So. Fourth t., Phila. 79 Kilby St., Boston. 


71 John St., New York, 














PATENT 
. 

JACKET KE". 4 
Plain or Porcelain Lined, ib. 
pressure. Bend for Liste by 

HAND, BUH [~¥ 
614 and 616 Market St & Pa. 
Ze PA-| 


HOW TO GRAFT.—A * ar) 
ao) 
| per. giving complete directior Ss ~” various 
inds of grafte in fruit tres ting, slip 
rn my! side | 
tongue 
patting wax. | 
in SCIENTI- | 
rice W cents. 
dealers 


| grafting, bear's moutn graft 
| urafting, whip gratting, 

| Grafting aplit grafting, ero ¢ 
| axed cloth. /ith 11 figures 

| Pic AMENICAN SUPPLEMENT Nu, 

| To be had at this office and trom alli 


GOLD MEDAL, PARIS, 1878, 
BAKER’S 


Breakfast Cocoa. 


Warranted absolutely pure 
Cocoa, from which the excess of 
Oil has been removed, It has three 
times the strength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economl- 
cal, costing lesa than one cent @ 
cup. It is delicious, nourishing, 
strengthening, easily digested, and 
admirably adapted for invalids aa 
well as for persons tn health. 


Sold by Grocers everywhere. 


W. BAKER & CO., Dorchester, Mass, 


. r 
JAPANESE HOUSE BUILDING. — BY 
Prof. EK. & Morse. An interesting description of the 
Japanese method of building; the mode of constructin Demand this Pump of your deaier and . 
the foundations, of framing the sides, ends, and roof, o take nu cheap substi itute. We make Ten | 
bracing the timbers, and at noaienen the tiles. With | Sizes. Prices from $7 to Capacities from 100 to 
1? Mhostrations. Contained in SCIENTIFIC AMERICAN | 20,000 gailons per hour. Sate , a. at purpose wanted | 
SUPrerLeMeENT, No. 4543. Vrice Wcents. To be had at | and send for Seitied of * Pumps. 

this office and from all newsdealers, VA LEN & TI Rr, Olnsinentt, 0. 
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ARTESIAN 


rete, Oil and bp. Ty | 
y contract to e , from 
to 2000 feet. We oaleo 


uu 
BSteamn Drilling Machines for 100 to 
600 ft. Send 6 cents for illustrated 
catalogue. 
Pierce Well xen vatorCo, 
New York. 








——— POINTERS for Users of Steam Pamps,. 
Van Duzen’s Patent Steam Pamp 
' ) Hot or yee. ; Is 
Can Pump 4 Sandy or Impure - 
¢ Water or Liquids § @fficient. 
Has no moving parts Spusognonsty no 
wear, no repairs notrouble. Purchasers 
assume no risks. a8 we guarantee every 
Pump. Above comparison with Jet 
Pumps, Ejectors, ete., made of lLron. 
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ASBESTOS CEMENT FELTING, 
ASBESTOS AIR CHAMBER, 

ASBESTOS LOCOMOTIVE LAGGING, 

ASBESTOS LINING FELT, ETC. 


AY V.JOHNS ASBESTOS 
BOMLER-COVERINGS: 


HW. JOHNS MFG.CO.™ 


87 MAIDEN LANE, 
NEW YORE. 
CHICAGO, PHILADELPHIA, LONDON. 
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Samples and Illustrated Pamhlet “Steam Saving and Fire-Proof Materials” Free by Mail. 














LEATHER BELTING 
best und most reliable Belt 
COPPER ane CALS introduced. ey by 
SNELT BRASS BRASS 





Arch St., Philadelphia; 86 Federal Street, Boston. 


— THE RADIL OF CURVATURE GEOMETRI- 


vally considered. By Prof. C. MacCord, 8c.D.—Explana- | 


‘ o 55 tion of a new method of determining the radii of curva- 
ture of many plane curves by very simple graphic con- 
struction, the proposed mode of operation being based 


upon the ae ideas of re garding a ane as ge > 
erated by the motion of a point, the tangent as the di- 

Automatic Safety Engine. rection of that motion at a ven instant, and the normal 

| 1, 2, and 4 horse power. Always | also as a line in motion ith f2 figures. Contained in 
ready. Noengineer. No dirt. No | SCIENTIFIC AMERICAN SUPPLEMENTS, Nos. 537 and 
noise. Cheap, reliable, economical | 538. Ten cents each, To be had at this office and 

° from all newsdealers, 
Rochester Machine Tool Works, 


Rochester, New Y¥ whe Telegra h and Electrical 
Mineral Lands Prospected. Medical pare Aurea LES 1s, Ex 


Artesian Wells Bored. Superior Stationary En- Mental Work, and fine brass castings. Senc ie 
gines, specially adapted to Electric Light purposes. Catalogue ¢,. BE. 5 DNES & BHO. ¢ ‘incianati, 0. 


Built by PA. DIAMOND DRILL Co , Biraisboro, Pa, is imperrent to ou mention this paper. 
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AN OUTLINE HISTORY OF THE LOCO- 
motive Engine in England.—A valuable and interesting 
mper by Theo. West, giving a chr: nological account of 
he various inventors who have worked at the problem 
of steam traction upon railways, and a brief description 
of the motors devised by them. Contained In ScieNnTI- 
FIC AMERICAN SUPPLEMENT, No. §41. Price 10 cents. 
To be had at this office and from all newsdealers, 


CLARK’S NOISELESS RUBBER WHEELS 
* No more Splintered Floors. 
Different Styles. Catalogue Free. 
GEO. P. CLARK, 
Box L. Windsor Locks, Ct. 

















TRANSMISSION OF STEAM.—A LEC- 
ture by Chas. BE. Emery, de livered in the Sibley College 
| course.—The properties of steum which make it well 
adapted for a transmission toa distance. The methods 
adopted to maintain pressure und provide for condensa- 
tion. The nature of the mechanical devices necessary 
in & suecessful street system of steam pipes, with 
methods of insulation, of supporting and securing the 
ple es, of overcoming street obstructions, and of making | 
ervice connections, methods of measurement; and a| 
statement of precautions necessary in operating long 
steam pipes, of the cause and prevention of water rams, 
ofthe nature of the repairs re quired, with general re- 
~3 irks upon the whole subject. Contained in Scr eNTIP- | 

AMERICAN SUPPLEMENT, No. 5432. Price 10 cents. | 
' © be bad at this office and from ull newsdealers. 


6, delivered in the Sibley College course.—The practical 


Hegshead, sources of usefal artificial heat Useful fire-sustaining 
AND ne e .. R Carbon and hydrogen. Difference bet ween 
quantity of heat and temperature. Specific heat. Waste 

fn ° 
STAVE MACH INERY. a ag are ., ee t “= rogen in retarding com- 
eer tla yustion Oller heating, eat carried away by flue 
Over Score “d manu- gases. Effect of boiler pressure upon quantity of heat 
y carried away by flue gases. With numerous tables and 


diagr Cont SCIEN’ ] 4 uP 
Truss Hoop Priving. E. & B. Holmes, PLEMENT, No. 5 see Je Serine ‘Tobe bea at tans 
BUFFALO, N.Y. office and from all newsdealers. 


RUBBER BELTINC, PACKING, HOSE, 


AND ALL omin KINDS OF 


RUBBER Goons, 


FOR 


MECHANICAL AND MANUFACTURING PURPOSES. 


The Largest and Most Extensive Manufacturers in America. 


THE GUTTA PERCHA AND RUBBER MFG. CO., 


New York, Chicago, San Francisco, Toronto. 














/TRUAMERICAN LL TRLEPRONE 


95 MILK ST,, BOSTON, MASS. 


This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 
| The transmission of Speech by ali known 
| forms of Electric Speaking Telephones in- 
| fringes the right secured to this Company 
| by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 


| THE COPYING PAD. —HOW TO MAKE 


| and how to use; with an engraving. Practical directions 

how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made; how to apply the written 
| letter to the pad; how to take off copies of the letter 
| ‘ontained in SCIENTIFIC AMERICAN SUPPLEMENT, No 
| 438. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 





Established 1837. - 


Machine Knives, 


L. & I. J. WHITE, 
BUFFALA, N. Y. 
Planing, Moulding, Shingle and 
Stave, Hoop and Veneer. Plated 
Stock and Blanks for Moulding Cutters. Other Machine 
Cutters to Pattern. Moulding Cutters can be ordered by 
number from Universal Moulding Book. 














OF THE 


Scientific American 


FOR 1SN6. 
The Most Popular Scientific Paper in the Werld. 


Only $3.00 a Veur, including Postage. Weekly. 
32 Numbers a Year. 


This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Klectricity Telegrapby, Photography, Archi- 


| tectare, Agriculture, Horticulture, Natural History, ete. 
| All Classes of Readers find in the ScleNnTIFIC 
| AMERICAN a popular resume of the best scientific in- 


formation of the day; and it is the alm of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 





bal | 
vw Ferry St., New York; 416} 
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FIRE.—A LECTURE BY J. C. HOADLEY, | 


this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.—One copy of the ScIEN- 
TIFIC AMERICAN will be sent for one year—i2 numbers— 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars by the pub- 
lishers; six months, $1.50; three months, $1.00. 

Clubs.—One extra copy of the SCIENTIFIC AMERI- 
CAN wil! be supplied gratis for every club of five subscribers 
at $3.00 each ; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Ad- 
dress al! letters and make all orders, drafts, etc., pay- 


ble to 
oe” MWB é& CO., 
361 Broadway, New York. 





THE 


Scientific American Supplement. 


This is a separate and distinct publication from 
THE SCIENTIFIC AMERICAN, but is uniform therewith 
in size,every number containing sixteen large pages 
THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy, 
Natural History, Geography, Archeology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely illustrated with 
engravings. 

The most important Enyineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM- 
ERKICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Address and remit by postal 
order. express money order, or check, 

MUNN & Co.. 361 Brondway, N. Y., 
Pablishers SCIENTIFIC AMERICAN. 

To Foreign Subscribers.—Under the facilities of 
the Postal Union, the SCIENTIFIC AMERICAN Is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain India, Australia. and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Kussia, and all other European States; Japan. Brazil, 
Mexico, and all States of Central and South Amertea. 
Terms, when sent to foreign countries, Canada excepted, 
$4, golad, for SCIENTIFIC AMERICAN, one year; $9, gold, 
for both ScTENTIFIC AMFRICAN ani SUPPLEMENT for 
one year. This includes postage, which we pay. Remit 


| by postal or express money order, or draft to order of 





MUNN & CO. #1 Broadway, New York. 
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ta “Scientific American” is printed with CHAS 
ENEU JOHNSON & CO.’S INK. Tenth and Lom. 
bard Sts.. Phila., and 47 Rose St., pop, Duane St,, N. Y 














